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FERNS  AND  FERN  ALLIES  OF  GUATEMALA 

This  is  the  final  fascicle  of  a  three-part  series  concerning  the  pteridophyte  flora 
of  Guatemala.  "Part  I:  Ophioglossaceae  through  Cyatheaceae"  was  published  in 
Fieldiana:  Botany,  Volume  39,  1976,  and  "Part  II:  Polypodiaceae"  (sensu  lato)  was 
printed  in  Fieldiana:  Botany,  New  Series,  No.  6, 1981.  A  comprehensive  index  to  the 
entire  pteridophyte  flora  can  be  found  near  the  end  of  the  present  publication.  A 
key  to  the  families  of  Guatemalan  ferns  and  "fern  allies"  was  published  in  Part  I 
of  the  series. 

A  key  to  each  genus  of  the  "water  ferns"  and  "fern  allies"  is  given  in  the 
following  pages.  Descriptions  and  discussions  of  the  genera  are  provided,  as  well 
as  keys  to  the  species,  which  are  then  arranged  in  alphabetical  order.  At  least  one 
illustration  is  provided  for  each  genus  treated,  to  point  out  the  important  or 
diagnostic  features  of  genera  and  species.  Lycopodium  has  been  divided  into  three 
subgenera  by  its  author,  Benjamin  011gaard,  and  a  key  to  the  subgenera  is  pro- 
vided. 

The  Central  American  republic  of  Guatemala  is  bordered  on  the  north  and  west 
by  Mexico,  on  the  east  by  Honduras  and  El  Salvador,  on  the  south  by  the  Pacific 
Ocean,  and  on  the  northeast  by  the  Caribbean  Sea.  The  country  encompasses  an 
area  of  nearly  110,000  sq  km  and  is  divided  into  three  rather  distinct  zones.  A 
relatively  narrow  band  of  lowlands  borders  the  southern  (Pacific)  side,  which  is 
devoted  primarily  to  farming  (cotton  and  sugarcane)  and  cattle.  The  central  high- 
lands form  a  broad,  east-west  band  of  hills  and  high  mountains  which  reach  to  an 
altitude  of  4,200  m  (Volcan  Tajumulco).  These  highlands  support  the  bulk  of  the 
country's  population,  extensive  corn  fields  and  coffee  plantations,  and  an  exceed- 
ingly rich  natural  vegetation.  The  northern  half  of  the  country  is  thinly  populated 
and  consists  mainly  of  grasslands  and  lowland  tropical  rainforests. 

To  illustrate  the  richness  of  the  pteridophyte  flora  of  Guatemala,  it  should  be 
pointed  out  that  this  country  is  less  than  1  %  the  size  of  the  United  States,  yet  it 
supports  nearly  three  times  the  number  of  species  of  ferns  and  fern  allies  as  does 
its  big  northern  neighbor.  Within  this  three-part  flora  are  to  be  found  a  total  of  101 
genera  and  652  species  of  pteridophytes.  Included  in  the  treatment  are  species 
found  in  British  Honduras,  a  British  dependency,  now  under  self-rule,  which  is 
claimed  by  Guatemala  and  whose  borders  are  also  currently  under  dispute.  Al- 
though the  name  was  changed  to  Belize  in  1973,  "British  Honduras"  had  been 
used  throughout  the  "Flora  of  Guatemala"  and  is  thus  used  in  this  pteridophyte 
flora  as  well,  for  the  purposes  of  continuity.  But  whatever  social  and  political 
problems  accrue  from  international  disagreements  and  border  changes,  the  flora 
of  this  area  is  essentially  Guatemalan,  being  virtually  an  extension  of  that  of  the 
northern  lowland  tropical  rainforests. 

A  list  of  the  genera  and  number  of  species  of  pteridophytes  to  be  found  in  the 
Flora  is  presented  here,  arranged  alphabetically  according  to  family  and  genus: 
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FERNS 

CYATHEACEAE 

Alsophila  1 

Cnemidaria  1 

Cyathea  3 

Lophosoria  1 

Metaxya  1 

Nephelea  2 

Sphaeropteris  2 

Trichipteris  8 

DICKSONIACEAE 

Cibotium  1 

Culcita  1 

Dicksonia  1 

GLEICHENIACEAE 

Dicranopteris  2 

Gleichenia  5 

HYMENOPHYLLACEAE 

Hymenophyllum  22 

Trichomanes  24 

MARATTIACEAE 

Danaea  3 

Marattia  4 

MARSILEACEAE 

Marsilea  2 

OPHIOGLOSSACEAE 

Botrychium  3 

Ophioglossum  6 

OSMUNDACEAE 

Osumunda  2 

PLAGIOGYRIACEAE 

Plagiogyria  2 

POLYPODIACEAE 

Acrostichum  2 

Adenoderris  1 

Adiantum  28 

Amnthacorus  1 

Anetium  1 

Anogramma  1 

Antrophyum  1 

Arachniodes  1 

Asplenium  40 

Athyrium  2 

Bkchnum  12 

Bo/bz'fts  4 

Bommeria  1 

Ceratopteris  3 

Cheilanthes  14 

Cochlidium  2 


Ctenitis 

Cyclopeltis 

Cyrtomium 

Cystopteris 

Dennstaedtia 

Dictyoxiphium 

Didymochlaena 

Diplazium 

Doryopteris 

Dryopteris 

Elaphoglossum 

Eriosorus 

Grammitis 

Gymnopteris 

Hedstopteris 

Heniidictyum 

Hemionitis 

Histiopteris 

Hypolepis 

Jamesonia 

Lastreopsis 

Lindsaea 

Llavea 

Lomariopsis 

Lonchitis 

Loxogramme 

Maxonia 

Mildella 

Nephrolepis 

Notholaena 

Oleandra 

Onocleopsis 

Paltonium 

Pellaea 

Peltapteris 

Pityrogramma 

Plecosorus 

Pleuroderris 

Polybotrya 

Polypodium 

Polystichum 

Polytaenium 

Pteridium 

Pteris 

Saccoloma 

Schaffneria 

Stigmatopteris 

Tectaria 

Thelypteris 


14 
1 
4 
2 
6 
1 
1 

17 
2 
6 

38 
3 

26 
2 
1 
1 
2 
1 
2 
1 
2 
7 
1 
4 
1 
1 
1 
1 
6 
9 
2 
1 
1 
7 
1 
5 
1 
1 
5 

69 

12 
3 
1 

14 
2 
1 
2 
6 

61 
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Vittaria 

Woodsia 

Woodivardia 
SALVINIACEAE 

Azolla 

Salvinia 
SCHIZAEACEAE 

Actinostachys 

Anemia 

Lygodium 

Schizaea 


3 

1 
1 

2 
2 

1 

10 
3 
1 


FERN  ALLIES 

EQUISETACEAE 

Equisetwn 
ISOETACEAE 

Isoetes 
LYCOPODIACEAE 

Lycopodium 
PSILOTACEAE 

Psilotum 
SELAGINELLACEAE 

Selaginella 


24 


26 


All  abbreviations  of  periodical  publications  follow  the  system  of  Botanico- 
Periodico-Huntianum,  Hunt  Botanical  Library,  Pittsburgh,  Pennsylvania,  1978. 
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MARSILEACEAE 

REFERENCES:  J.  G.  Baker,  Handbook  of  the  fern  allies,  London,  1887.  C.  F.  Reed, 
Index  Marsileata  et  Salviniata,  Bol.  Soc.  Brot.  II.  28:  5-61.  1954. 

Plants  small,  heterosporous,  aquatic  or  subaquatic,  often  subject  to  desiccation  durisg 
dry  seasons;  rhizome  branched,  usually  slender  and  creeping,  variously  pubescent;  leaves 
circinate  in  vernation,  crowded  to  approximate  or  remote,  simple  and  filiform  (in  Pilularia) 
or  long-petiolate  and  with  either  2  or  4  apparently  opposite  leaflets;  sporocarps  hard, 
nutlike,  borne  on  or  at  the  bases  of  leaves,  long-stalked  or  subsessile;  sori  containing  both 
microsporangia  and  mega  sporangia. 

This  is  a  small,  but  cosmopolitan,  family  which  contains  the  three  genera  Pil- 
ularia, Regnellidium,  and  Marsilea.  Only  the  last  is  represented  in  Guatemala. 

MARSILEA  Linnaeus 

REFERENCE:  W.  R.  Maxon,  Scientific  survey  of  Porto  Rico  and  the  Virgin  Islands, 
6:  373-521.  1926,  New  York. 

Plants  rooted  in  mud,  with  their  leaves  erect  or  floating  in  water;  leaf  with  a  long  and 
slender,  sparsely  pubescent  or  glabrate  petiole  which  bears  at  its  apex  a  cruciform  lamina, 
this  consisting  of  4  flabelliform  leaflets,  thus  resembling  a  4-leaved  clover;  leaflets  sessile, 
narrowly  cuneiform  to  obovate-flabellate,  glabrate  to  densely  pubescent,  with  veins 
branching  freely  from  the  base,  anastomosing,  at  least,  toward  the  distal  edge  of  the  leaflet; 
sporocarp  moderately  to  densely  pilose,  subglobose  to  oblong-ovoid,  short-  or  long- 
stalked,  borne  singly  or  in  2s  and  3s  or  in  clusters,  spreading  horizontally  or  deflexed  along 
the  stalk,  the  stalk  often  terminating  in  a  sharp  tooth  or  low  knob,  and  often  another  tooth 
or  low  projection  present  along  the  ridge  (raphe)  and  adjacent  to  the  end  of  the  stalk;  sori 
imbedded  in  gelatinous  tissue  within  the  2  valves  of  the  sporocarp,  emerging  at  "germi- 
nation" as  a  vermiform  mass. 

The  genus  is  sorely  in  need  of  revision.  Collectors,  especially  in  the  neotropics, 
seem  either  to  pass  by  these  plants,  or  to  be  unsuccessful  in  obtaining  fertile 
material.  While  characteristics  of  the  sporocarp  are  usually  sufficient  to  ensure 
accurate  identification  in  most  species,  features  of  petiole,  lamina,  type  of  pubes- 
cence, etc.,  are  often  woefully  inadequate. 

Marsilea  contains  60  to  70  species  scattered  throughout  the  world,  with  the 
largest  concentrations  occurring  in  temperate  regions  of  the  eastern  hemisphere. 
Only  two  species  are  found  in  Guatemala,  with  one  other  (M.  polycarpa]  perhaps 
to  be  expected  here  (see  "Excluded  Species"). 

a.  Leaflets  (at  least  some  mature  ones)  reddish  striped  between  the  veins  on  the  abaxial 
side;  sporocarps  borne  in  dense  clusters  on  a  short  stalk M.  mexicana. 

a.  Leaflets  lacking  reddish  stripes;  sporocarps  borne  singly  on  a  rather  prominent  stalk 
(stalk  1-2  times  as  long  as  sporocarp) M.  berteroi. 

Marsilea  berteroi  A.  Br.,  Monatsber.  Konigl.  Preuss.  Akad.  Wiss.  Berlin  1870: 
747.  1871.  Yerba  de  pulga  (fide  Standley,  Huehuetenango). 

In  swamps,  wet  meadows,  roadside  ditches,  1,800-1,900  m;  Huehuetenango; 
Santa  Rosa.  Honduras;  Puerto  Rico;  Hispaniola. 

Rhizome  creeping,  sparsely  provided  with  light  brown,  elongated,  pluricellular  tri- 
chomes,  or  glabrate;  leaves  crowded  to  approximate  on  the  rhizome,  5-12  cm  long,  with 
wiry,  suberect,  petioles  bearing  flat,  whitish  to  tawny  trichomes  0.2-0.4  mm  long  scattered 
throughout  (especially  near  the  apex),  or  glabrate;  leaflets  0.6-2  cm  long,  obovate- 
flabellate,  the  lateral  edges  straight  to  slightly  concave,  sparsely  to  moderately  pubescent 
at  maturity  (as  on  the  petiole)  or  glabrate,  the  constricted  base  stramineous  to  brownish 


FIG.  l.Marsilea.  a-c,M.  mexicana:  a,  habit,  x  1/2;  b,  cluster  of  sporocarps,  x  3;c,  portion 
of  leaflet,  with  red  stripes  between  veins,  x  6;  d,  M.  berteroi,  part  of  rhizome  with  sporo- 
carp,  x  3  (some  trichomes  removed). 
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and  somewhat  cartilaginous,  veins  prominent,  free  in  the  proximal  Va-Vz,  rather  fre- 
quently anastomosing  distally;  sporocarp  commonly  oblong-ovoid,  spreading  horizon- 
tally, or  strongly  deflexed  along  a  stalk  which  is  1-2  times  its  length,  the  stalk  often 
terminating  in  an  obtuse  knob  at  its  point  of  attachment,  and  with  another  low,  rounded 
projection  present  along  the  raphe  and  adjacent  to  the  end  of  the  stalk. 

Features  of  the  sporocarp  are  sufficient  to  separate  this  from  M.  mexicana,  but 
with  sterile  material,  the  task  may  be  much  more  difficult.  See  discussion  of  the 
latter  for  further  details. 

Marsilea  mexicana  A.  Br.,  Monatsber.  Ko'nigl.  Preuss.  Akad.  Wiss.  Berlin  1870: 
747.  1871. 

In  ponds,  shallow  waters  around  lake  shores,  marshes,  wet  meadows  and 
roadside  ditches,  400-2,000  m;  Chiquimula;  Huehuetenango;  Jutiapa;  El  Quiche. 
Mexico;  Honduras. 

Rhizome  commonly  wide-creeping,  sparsely  provided  with  whitish  to  brown,  elongated 
pluricellular  trichomes,  or  glabrate;  leaves  approximate  to  subdistant,  or  remote,  4-25  (-30) 
cm  long,  with  slender,  suberect  petioles  bearing  flat,  whitish  trichomes  0.2-0.4  mm  long 
scattered  throughout  or  glabrate;  leaflets  0.5-3  cm  long,  obovate-flabellate,  the  lateral 
edges  straight  to  slightly  concave,  sparsely  pubescent  at  maturity  (as  on  the  petiole)  or 
glabrate,  reddish  (or  orange-)  striped  between  the  main  veins  on  the  abaxial  side,  the 
constricted  base  yellowish  to  brown  and  somewhat  cartilaginous,  the  veins  well  to  mod- 
erately defined  (sometimes  obscure),  free  in  the  proximal  Va  or  x/2,  rather  freely  anas- 
tomosing distally;  sporocarps  borne  in  dense  clusters  on  short  stalks  from  the  rhizome, 
along  with  short,  terete,  rootlike  structures,  ovoid  to  subglobose,  strongly  deflexed  along 
a  stalk  about  its  same  length,  the  stalk  often  terminating  in  an  obtuse  knob  at  its  point  of 
attachment,  and  with  another  low,  rounded  projection  present  along  the  raphe  and  adja- 
cent to  the  end  of  the  stalk. 

With  sterile  material,  it  is  often  difficult  to  distinguish  this  from  M.  berteroi  and 
other  species  from  the  neotropics.  The  major  diagnostic  vegetative  feature  is  the 
reddish  or  orange  stripes  (glands?)  which  occur  between  and  parallel  with  the 
main  veins  on  the  abaxial  side  of  leaflets.  However,  these  are  generally  found  only 
when  laminae  are  manure  and,  frequently,  not  even  then.  Thus,  one  may  need  to 
examine  nearly  all  the  mature  leaves  on  a  specimen  before  detecting  the  stripes. 
On  the  other  hand,  some  plants  have  been  observed  with  nearly  all  the  leaves, 
mature  and  immature,  clearly  red-striped.  Revisionary  work  in  the  future  might 
even  reveal  that  none  of  the  leaflets  in  a  given  specimen  of  M.  mexicana  bear  the 
stripes.  Therefore,  this  character  would  turn  out  to  be  less  efficacious  than  it  now 
appears.  Unfortunately,  problems  of  determination  are  additionally  compounded 
by  the  paucity  of  fertile  collections.  Of  the  many  specimens  examined  during  the 
course  of  this  study,  only  one  in  20  bore  sporocarps. 

EXCLUDED  SPECIES 

Marsilea  polycarpa  Hook.  &  Grev.,  Icones  Filicum  t.  160.  1829.  M.  brasiliensis 
Mart.,  Icones  Plantarum  Cryptogamicarum  122:  t.  73.  1834. 

Maxon  (1926)  reported  this  species  from  the  Greater  Antilles,  "Mexico  south- 
ward sparingly  to  Brazil";  Tahiti. 

Fertile  plants  of  M.  polycarpa  cannot  be  confused  with  any  other  species.  Numer- 
ous sporocarps  are  borne  in  a  long  line  along  the  petiole,  whereas  in  other  species 
they  occur  singly,  or  in  twos  and  threes,  or  in  rather  dense  clusters.  Unfortunately, 
problems  of  identifying  infertile  material  are  as  problematical  in  M.  polycarpa  as  in 
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many  other  species.  Hence,  it  is  quite  possible  that  this  is  represented  among  the 
several  sterile  collections  I  have  examined  from  Guatemala  and  which  I  have  been 
unable  to  identify  with  confidence.  Of  these,  none  have  reddish  striped  leaflets, 
so  one  could  assume  these  specimens  are  not  M.  mexicana.  It  is  likely  they  are  M. 
berteroi,  but  leaflets  of  the  latter  are  scarcely  distinguishable  from  those  of  M. 
polycarpa,  and  since  this  species  has  been  found  in  Mexico  and  Honduras,  it  might 
be  expected  to  occur  in  Guatemala  as  well. 

SALVINIACEAE 

REFERENCE:  C.  F.  Reed,  Index  Marsileata  et  Salvineata,  Bol.  Soc.  Brot.  n.  28: 
5-61.  1954. 

Plants  heterosporous,  small  to  minute,  aquatic,  free-floating  or  occasionally  resting  in 
mud;  rhizome  branched,  horizontal,  bearing  simple  roots  or  (in  Salvinia)  none  at  all  and  the 
submerged  leaves  serving  the  root  function;  leaves  straight  in  vernation,  either  floating  or 
submerged,  entire  to  (in  Azolla)  2-lobed,  or  the  submerged,  rootlike  leaf  in  Salvinia  highly 
branched;  sporocarps  borne  at  the  bases  of  leaves  or  along  their  margins,  protected  by  a 
thin-walled  indusium  containing  either  megasporangia  or  microsporangia;  megasporangia 
each  containing  a  single  megaspore;  microsporangia  each  bearing  numerous  microspores. 

This  is  a  small  family  with  widely  distributed  species.  As  recognized  here,  it 
contains  the  two  genera,  Azolla  and  Salvinia,  but  a  number  of  workers  now  prefer 
to  consider  each  genus  in  a  separate  family  of  its  own. 

a.  Leaves  distichous,  2-lobed,  1  lobe  floating,  the  other  submerged,  the  largest  of  the  lobes 
0.4-1.2  mm  long;  true  roots  present Azolla. 

a.  Leaves  in  whorls  of  3,  2  floating  and  entire,  1  submerged  and  highly  divided,  the  largest 
of  the  floating  leaves  0.6-2.5  cm  long;  roots  absent,  but  the  submerged  leaves  serving 
the  root  function Salvinia. 

AZOLLA  Lamarck 

REFERENCES:  H.  K.  Svenson,  The  New  World  species  of  Azolla,  Amer.  Fern  J.  34: 
69-84. 1944.  A.  H.  Pieterse,  L.  de  Lange,  and  J.  P.  Van  Vliet,  A  comparative  study 
of  Azolla  in  the  Netherlands,  Acta  Bot.  Neerl.  26:  433-451.  1977. 

Plants  with  rootlets  trailing,  0.5-5  (-6)  cm  long,  dorsiventral,  pinnately  to  sub- 
dichotomously  branching,  often  forming  dense  mats  on  the  water;  leaves  reddish  to  green- 
ish, distichous,  approximate  or  imbricate,  2-lobed,  the  lobes  opposed,  the  upper  lobe 
floating,  the  largest  of  these  0.4-1.8  mm  long,  the  lower  lobe  submerged  and  usually  larger 
than  the  upper;  sporocarps  commonly  in  pairs  in  the  axils  of  older  leaves,  protected  by  a 
membranaceous  indusium;  megasporangium  ellipsoid  to  acorn-shaped,  consisting  of  a 
single  large  megaspore  with  its  appendages,  ca.  0.5  mm  long,  somewhat  pointed  and 
usually  castaneous  on  the  distal  end,  rounded  and  greenish  proximally;  microsporocarp 
globose,  often  more  than  1  mm  in  diameter,  bearing  numerous  long-pedicellate  micro- 
sporangia,  each  of  which  contains  (3-)  4-6  (-10)  spore-masses  (massulae)  bound  together 
by  a  thin  coating  of  hardened  protoplasmic  matter;  massulae  armed  with  glochidiate 
trichomes,  each  massula  consisting  of  numerous  microspores;  microspores  trilete, 
tetrahedral,  with  perine. 

Species  of  Azolla  are  easily  confused,  since  vegetative  characters  have  thus  far 
been  of  little  help,  and  about  70%  of  most  collections  are  sterile.  Of  the  fertile 
collections,  about  half  will  be  found  to  lack  either  megasporangia  or  micro- 
sporangia.  Furthermore,  it  is  necessary  to  use  a  compound  microscope  for  deter- 
mining fertile  material  with  certainty. 

There  are  six  to  seven  species  widely  distributed  throughout  the  world,  four  of 
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them  in  the  New  World.  Their  reddish  or  green  leaves,  in  the  habit  of  duckweed 
(Lemna),  may  form  dense  floating  masses,  frequently  coating  the  entire  surface  of 
smaller  bodies  of  water.  Plants  are  supported  on  the  water  by  the  lower  leaf  lobes. 
In  younger  growth,  both  upper  and  lower  lobes  are  appressed  and  usually 
strongly  imbricate,  but  in  age,  the  upper  lobes  often  spread  upward.  At  the  base 
of  leaves  and  at  the  growing  point  of  the  stem,  the  filaments  of  the  blue-green  alga, 
Anabaena,  frequently  can  be  observed. 

In  spite  of  Svenson's  fine  work  (1944)  on  the  New  World  species  of  Azolla,  a 
number  of  problems  remain  unresolved  in  the  taxonomy  of  this  small  and  difficult 
genus.  Svenson's  most  valuable  characters  for  diagnosis  are  the  septate  vs.  non- 
septate  glochidiate  trichomes  on  the  massulae,  and  the  type  of  surface  sculpturing 
on  the  megaspore.  However,  occasional  specimens  are  found  where  trichomes  are 
both  septate  and  nonseptate,  and  megaspores  have  yet  to  be  found  in  A.  car- 
oliniana  Willd.  Some  use  of  vegetative  characters  has  been  made,  such  as  pinnate 
vs.  subdichotomous  branching,  shape  and  size  of  leaf  lobes,  and  types  of  tri- 
chomes and/or  papillae  on  leaf  surface,  but  none  have  yet  proved  consistent,  nor 
been  successfully  correlated  with  sporangial  features.  A  thorough  monographic 
study  is  now  needed,  including  a  close  examination  of  live  plants,  coupled  with 
the  collection  of  better  and  fertile  specimens,  and  more  precise  field  observations. 

Two  species,  A.  filiculoides  and  A.  microphylla,  are  definitely  known  to  occur  in 
Guatemala.  Azolla  mexicana  perhaps  may  be  expected  here,  and  indeed  some  of  the 
sterile  collections  I  have  examined  could  be  this  species.  However,  sterile  material 
cannot  be  identified  with  certainty.  See  discussion  of  A.  caroliniana  and  A.  mexicana 
under  "Dubious  and  Excluded  Species"  below. 

a.  Massulae  provided  with  nonseptate  glochidia;  surface  of  megaspores  proximally  pro- 
vided with  low,  broadly  rounded  protuberances;  most  upper  leaf  lobes  imbricate  and 
moderately  to  strongly  appressed A.  filiculoides. 

a.  Massulae  provided  with  several-  to  many-septate  glochidia;  surface  of  megaspores 
smooth;  most  upper  leaf  lobes  spreading,  not  or  scarcely  imbricate.  .  .A.  microphylla. 

Azolla  filiculoides  Lam.,  Encyclopedic  Methodique  Botanique  1:  343.  1783. 

In  lakes,  ponds,  wet  ditches,  quiet  edges  of  streams,  and  occasionally  in  wet  or 
marshy  meadows,  600-1,900  m;  Escuintla;  Huehuetenango;  Jalapa;  Solola  (sterile 
collections,  probably  A.  filiculoides,  also  found  in  Guatemala  and  Sacatepequez). 
Mexico;  Honduras.  Other  specimens,  also  determined  by  H.  K.  Svenson  (Amer. 
Fern  J.  34:  79.  1944),  are  said  to  have  been  found  from  Alaska,  California,  and 
Arizona  and  from  Colombia  to  Chile,  as  well  as  a  single  collection  from  Hawaii. 
Some  Andean  plants  were  found  growing  in  "a  rather  dry  substratum.  .  .in  thick 
masses." 

Plants  (0.5-)  0.8-5  cm  long,  pinnately  to  subdichotomously  branching;  upper  leaf  lobes 
mostly  imbricate  and  moderately  to  strongly  appressed,  elliptic,  oblong,  spatulate  to  ovate, 
obtuse  to  subacute,  with  a  narrow  to  (usually)  broad,  pale  margin,  papillose  or  scurfy- 
papillose  on  the  surface,  larger  ones  0.5-1.2  mm  long,  the  lower  lobes  about  the  same  size 
to  substantially  larger;  surface  of  megaspore,  at  the  proximal  end,  provided  with  low, 
broadly  rounded  protuberances;  microsporangia  containing  (3-)  4-6  (-8)  massulae,  the 
latter  armed  with  nonseptate  glochidia. 

Various  workers  have  claimed  that  vegetative  characters  may  be  used  to  sepa- 
rate species  of  Azolla.  Svenson  (1944)  claimed  that  "When  a  series  of  fruiting  plants 
has  been  recognized,  the  elongate-frondose  character  and  curled  leaves  of  well- 


FIG.  2.  Azolla.  a-d,  A.  filiculoides:  a,  habit,  x  18;  b,  mega  sporangium,  x  33;  c,  sporocarp 
indusia  with  microsporangia,  x  15;  d,  massula  with  nonseptate,  glochidiate  trichomes, 
x  240.  e-f,  A.  microphylla;  e,  megasporangium,  x  33; /,  massula  with  septate,  glochidiate 
trichomes,  x  240. 
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developed  A.  ftliculoides  can  be  perceived  at  a  glance."  Leaf  size  and  pinnately  vs. 
dichotomous  branching  are  other  characters  thus  suggested.  It  is  true  that  plants 
and  leaves  of  A.  ftliculoides  are  frequently  larger  than  (for  instance)  A.  microphylla, 
but  the  measurements  overlap  so  often  that  this  is  not  a  consistent  guide.  In  the 
above  key,  I  have  included  the  subsidiary  feature  of  spreading  vs.  appressed  and 
imbricate  leaf  lobes,  but  this  must  be  used  with  caution.  If  there  are  any  vegetative 
characters  that  are  consistently  diagnostic,  I  have  failed  to  perceive  them. 

Azolla  microphylla  Kaulf.,  Enumeratio  Filicum  273.  1824. 

Only  two  Guatemalan  collections  (Steyermark  31827  &  31832d)  have  been  posi- 
tively identified:  floating  on  surface,  around  margins  of  Lago  Giiija,  southeast  of 
Asuncion  Mita,  Dept.  Jutiapa,  altitude  470-500  m.  Other  infertile  collections  which 
are  probably  A.  microphylla  have  been  seen,  from  Chimaltenango,  Huehuetenango 
and  El  Quiche,  1,500-2,200  m,  floating  on  the  surface  of  ponds.  Other  fertile 
collections  have  been  noted  from  Honduras,  El  Salvador,  and  Nicaragua,  100-900 
m,  in  ditches,  ponds,  lakes,  and  quiet  pools  of  rivers.  In  addition,  Svenson  (1944) 
has  cited  fertile  material  from  the  Dominican  Republic,  the  Guianas,  Brazil,  Bo- 
livia, and  the  Galapagos  Islands. 

Plants  0.5-1.2  (-1.7)  cm  long,  pinnately  to  subdichotomously  branching;  upper  leaf 
lobes  scarcely  or  not  at  all  imbricate,  spreading  (although  newer  ones  often  appressed  and 
imbricate),  elliptic,  oblong  or  spatulate,  obtuse  or  rarely  subacute,  with  a  narrow  to  rather 
broad,  pale  margin,  papillose  on  the  surface,  larger  ones  0.4-0.7  (-0.9)  mm.  long,  the 
lower  ones  subequal  or  (more  often)  larger;  surface  of  megaspore  smooth;  microsporangia 
containing  3-4  (-5)  massulae,  the  latter  armed  with  several-  to  many-septate  glochidia. 

As  in  the  case  of  A.  filiculoides,  vegetative  characters  cannot  be  relied  upon 
consistently,  but  one  feature  can  be  used  with  some  confidence.  The  upper  leaf 
lobes  in  A.  microphylla  are  commonly  obtuse,  although  here  and  there  are  some 
which  might  be  described  as  subacute.  In  A.  filiculoides,  acute  or  subacute  upper 
leaf  lobes  are  frequent,  although  a  number  of  obtuse  lobes  can  always  be  found. 
See  discussion  of  A.  filiculoides  for  further  comparison  of  diagnostic  features. 

DUBIOUS  OR  EXCLUDED  SPECIES 
Azolla  caroliniana  Willd.,  in  L.,  Species  Plantarum,  ed.  4,  5:  541.  1810. 

Specimens  of  all  American  species  of  Azolla  may  be  found  in  most  herbaria 
mistakenly  determined  as  A.  caroliniana.  This  name  has  been  a  "catch-all"  for  most 
sterile  material,  or  for  specimens  filed  by  curators  unfamiliar  with  the  taxonomic 
problems  in  the  genus.  The  principal  difficulty  is  that  rarely  have  fertile  specimens 
ever  been  collected,  and  these  only  with  microsporocarps.  Glochidia  are  non- 
septate,  so  fertile  material  can  be  confused  only  with  A.  filiculoides.  The  latter  is 
generally  a  much  larger  plant,  mostly  more  than  1  cm  long,  with  upper  leaf  lobes 
to  1.8  cm  long.  Plants  of  A.  caroliniana  are  commonly  0.5  cm  long,  with  upper  leaf 
lobes  about  0.5  mm  long.  With  sterile  material,  the  problem  is  complex,  for  other 
vegetative  characters  are  of  little  diagnostic  help.  Svenson  (1944)  maintains  that  A. 
caroliniana  is  confined  to  eastern  United  States,  with  perhaps  a  few  collections 
noted  from  the  Greater  Antilles. 

Azolla  mexicana  Presl,  Abh.  Konigl.  Bohm.  Ges.  Wiss.  V.  3:  150.  1845.  A. 
caroliniana  sens.  Mett.,  Linnaea  20:  278.  1847.  A.  mexicana  S.  &  C.  1830.  nom.  nud. 
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This  species  possibly  may  be  expected  in  Guatemala,  as  it  occurs  in  Mexico,  in 
South  America  from  the  Guianas  to  Bolivia,  and  in  western  and  midwestern 
United  States.  One  sterile  collection  has  been  tentatively  determined  by  Svenson 
(1944)  on  the  basis  of  general  appearance,  as  well  as  one  each  fertile  specimens 
from  Honduras  and  Costa  Rica.  Diagnostic  features  of  fertile  material  are  the 
many-septate  glochidia  and  the  pitted  surfaces  of  megaspores.  Thus,  it  should  not 
be  confused  with  A.  filiculoides,  which  has  nonseptate  glochidia  and  raised,  rather 
than  pitted,  sculpturing  of  megaspores.  Although  glochidia  of  A.  mexicana  match 
those  of  A.  microphylla,  megaspores  are  pitted,  not  smooth. 

SALVINIA  Adanson 

REFERENCES:  Robert  Herzog,  Ein  Beitrag  zur  Systematik  der  Gattung  Salvinia, 
Hedwigia  74:  257-284.  1935.  C.  A.  Weatherby,  A  further  note  on  Salvinia,  Amer. 
Fern  J.  27:  98-102.  1937.  E.  R.  de  la  Sota,  Sinopsis  de  las  especies  Argentines  del 
genero  Salvinia,  Bol.  Soc.  Argent.  Bot.  17:  47-50.  1976. 

Plants  with  true  roots  lacking;  rhizome  horizontal,  bearing  alternate  whorls  of  3  leaves, 
2  of  them  floating,  1  submerged;  floating  leaves  green,  entire,  plane  (or  at  first  folded  or, 
in  an  Asian  species,  cucullate),  oblong-elliptic  to  nearly  circular,  the  apex  obtuse  to  retuse 
or  emarginate,  the  base  cordate  or  subcordate,  the  undersurface  nearly  naked  to  densely 
covered  with  septate  trichomes,  the  upper  surface  covered  with  minute  to  conspicuous 
papillae,  venation  essentially  pinnate,  with  primary  veins  spreading  from  the  midrib  and 
secondary  veins  copiously  anastomosing  to  form  numerous,  minute  areoles  between  the 
primary  ones;  submerged  leaves  highly  divided  into  numerous  rootlike  filaments  which 
trail  through  and  draw  nourishment  from  the  water  and  bear,  at  their  bases  or  along  their 
margins,  several  to  many  sporocarps;  sporocarps  subglobose,  containing  either  mega- 
sporangia  or  microsporangia  enclosed  within  a  thin-walled  indusium;  megasporangia 
short-stalked,  each  maturing  only  1  megaspore;  microsporangia  longer-stalked,  containing 
64  trilete  microspores. 

Salvinia  contains  about  a  dozen  species,  mostly  occurring  in  tropical  or  sub- 
tropical regions  in  both  hemispheres.  Two  species  are  recognized  in  Guatemala: 

a.  Papillae  on  floating  leaves  each  bearing  (usually)  4  septate  trichomes  which  are  joined 
at  their  tips;  largest  floating  leaves  1.5-2.5  cm  long,  the  apices  obtuse  or  retuse;  stele  of 
the  rhizome  U-shaped  in  cross  section S.  auriculata. 

a.  Papillae  with  free  trichomes,  (i.e.,  not  joined  at  their  tips);  largest  floating  leaves  0.6-1.2 
(-1.3)  cm  long,  the  apices  rarely  (if  ever)  retuse;  stele  of  the  rhizome  circular  in  cross 
section S.  minima. 

Salvinia  auriculata  Aubl.,  Histoire  des  plantes  Guiane  Francoise  2:  969.  1775. 
S.  rotundifolia  Willd.,  in  L.,  Species  Plantarum,  ed.  4,  5:  537.  1810. 

Floating  in  lakes,  or  in  river  pools,  sea  level  to  50  m;  Izabal;  Peten.  Cuba; 
Jamaica;  Mexico;  Honduras  south  to  Paraguay  and  northeastern  Argentina. 

Rhizome  with  stele  U-shaped  in  cross  section;  floating  leaves  drying  green  to  brown, 
oblong-elliptic  to  nearly  circular,  apex  obtuse  or  retuse,  base  cordate  or  subcordate,  larger 
ones  1.5-2.5  cm  long,  undersurface  sparsely  to  moderately  provided  with  minute,  cas- 
taneous,  septate  trichomes,  upper  surface  densely  provided  with  short  to  greatly  elongated 
papillae,  these  arranged  in  rows  paralleling  the  main  lateral  veins  and  each  of  them 
developing  at  the  apex  a  group  of  4  trichomes  which  are  all  joined  at  their  ends;  submerged 
leaves  (2-)  3-10  cm  long;  (none  of  the  20  specimens  seen  from  Central  America  were  fertile, 
but  in  collections  examined  from  South  America  sporocarps  were  1.5-2.5  mm  in  diameter). 

In  the  past,  some  confusion  existed  as  to  application  of  the  name  S.  rotundifolia. 
One  such  author  was  Weatherby  (1937),  who  attempted  to  separate  S.  rotundifolia 


FIG.  3.  Salvinia.  a— c,  S.  minima:  a,  habit,  x  3;  b,  portion  of  leaf  showing  venation,  x  25; 
c,  papillae  with  free,  spreading  trichomes,  x  25.  d— e,  S.  auriculata:  d,  habit,  x  Viz;  e,  papil- 
lae with  joined  trichomes,  x  25. 
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from  S.  auriculata,  principally  on  the  basis  of  free  vs.  joined  trichomes  on  the  leaf 
papillae.  However,  true  S.  rotundifolia  Willd.  was  found  by  Morton  (Contr.  U.S. 
Natl.  Herb.  38:  75.  1967)  to  be  synonymous  with  S.  auriculata,  and  those  plants 
earlier  mistaken  as  S.  rotundifolia  are  now  recognized  as  S.  minima. 

Some  workers  have  also  included  S.  radula  under  S.  auriculata,  either  as  a 
synonym  or  as  a  variety  of  it.  For  further  discussion,  see  treatment  of  the  former 
under  "Dubious  or  Excluded  Species." 

Salvinia  minima  Bak.,  J.  Bot.  24:  98.  1886. 

Floating  in  lakes,  ponds,  swamps,  and  quiet  backwaters  of  streams  and  rivers, 
sea  level  to  1,200  m;  Alta  Verapaz;  Escuintla;  Guatemala;  Izabal;  Jutiapa;  Peten; 
Sacatepequez;  Santa  Rosa.  Southeastern  United  States;  Minnesota  (perhaps  intro- 
duced); Mexico;  British  Honduras;  Honduras  south  to  Argentina  and  Uruguay. 

Rhizome  with  stele  circular  in  cross  section;  floating  leaves,  mostly  drying  green  or 
olive-green  to  brownish,  oblong-elliptic,  apex  obtuse  (not  or  rarely  retuse),  base  cordate, 
larger  ones  0.6-1.2  (-1.3)  cm  long,  undersurface  moderately  to  (commonly)  densely  pro- 
vided with  castaneous,  septate  trichomes,  upper  surface  densely  provided  with  elongated 
papillae,  these  arranged  in  rows  paralleling  the  main  lateral  veins  and  each  of  them 
developing  at  the  apex  a  group  of  4  trichomes  which  are  all  free  at  their  tips;  submerged 
leaves  0.5-4.5  (-5.5)  cm  long;  sporocarps  0.8-1.5  mm  in  diameter,  scattered  along  the 
branches  of  fertile  leaves.  (Only  2  of  30  specimens  examined  from  Guatemala  were  fertile!) 

A  majority  of  the  Central  American  collections  of  S.  minima  seen  in  various 
herbaria  were  determined  as  S.  routundifolia.  The  latter  name  has  proven  to  be 
synonymous  with  S.  auriculata.  See  discussion  of  the  latter  for  further  details. 

DUBIOUS  OR  EXCLUDED  SPECIES 
Salvinia  radula  Bak.,  J.  Bot.  24:  98.  1886. 

Disagreement  has  arisen  as  to  the  position  of  this  species.  Herzog  (1935)  placed 
it  with  S.  auriculata,  but  Weatherby  (1937)  insisted  that  S.  radula  differed  in  the 
generally  smaller  size  of  its  floating  leaves,  in  the  papillae  being  reduced  or 
obsolete,  and  in  the  presence  of  single  trichomes  scattered  between  the  papillae. 
According  to  Weatherby,  S.  radula  was  found  in  Panama,  Cuba,  the  Guianas,  and 
Ecuador.  He  also  annotated  two  Guatemalan  specimens  at  U.S.  National  Herbar- 
ium: Harry  Johnson  315,  from  Lago  Izabal,  as  S.  auriculata  "approaching  S.  radula  "; 
and  S.  F.  Blake  7849,  from  Rio  Izabal  as  S.  radula.  However,  although  both  speci- 
mens have  rather  small  floating  leaves,  both  have  conspicuous  papillae,  and 
neither  show  indications  of  single  trichomes  between  papillae.  Whether  this  entity 
merits  specific  distinction  is  still  problematical.  If  so,  it  might  be  expected  to  turn 
up  in  Guatemala.  Further  collections  are  needed,  especially  of  fertile  plants.  Type 
material,  according  to  Weatherby,  is  as  yet  undesignated. 

PSILOTACEAE 

REFERENCES:  Clyde  F.  Reed,  Index  Psilotales,  Bol.  Soc.  Brot.  40:  71-%.  1966.  D. 
W.  Bierhorst,  Psilotaceae  and  Noeggerathiaceae  (pp.  153-192),  in  Morphology  of 
Vascular  Plants,  Macmillan  Company,  New  York,  1971.  G.  Brownlie,  Psilotaceae 
(pp.  11-15),  in  The  pteridophyte  flora  of  Fiji,  Cramer,  Federal  Republic  of  Ger- 
many, 1977.  W.  H.  Wagner,  Systematic  implications  of  the  Psilotaceae,  Brittonia 
29:  54-63.  1977. 
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Plants  terrestrial  or  epiphytic,  lacking  roots;  rhizome  creeping,  branched,  mycorrhizal; 
aerial  shoots  erect  or  pendent,  simple  or  (in  ours)  repeatedly  dichotomous;  leaves  small, 
in  ours  reduced  to  minute  appendages,  not  circinate  in  vernation,  the  barren  ones  simple, 
the  fertile  ones  forked  or  bifid;  spores  borne  in  a  bi-  or  trilocular  synangium  which  is 
attached  to  the  short  stalk  of  the  fertile  appendage  (sporangiophore);  spores  monolete, 
reniform  or  fabiform,  without  perine. 

One  of  the  most  primitive  of  all  plant  families,  the  Psilotaceae  consists  of  two 
genera:  Psilotum,  with  two  pantropical  species,  and  Tmesipteris,  with  about  10 
species  occurring  chiefly  in  Australia,  New  Zealand,  and  some  South  Pacific 
islands. 

PSILOTUM  Swartz 

Plants  epiphytic,  epipetric,  or  sometimes  terrestrial;  aerial  shoots  erect  to  pendent, 
repeatedly  dichotomous,  especially  in  the  distal  half,  the  primary  axis  and  branches  flat- 
tened or  triquetrous,  dark  or  yellowish  green;  leaves  reduced  to  minute  appendages 
(sporangiophores),  ca.  1  mm  long,  barren  ones  simple,  sessile,  triangular,  fertile  ones 
forked;  synangia  trilocular,  subsessile  or  on  very  short,  thick  stalks. 

The  genus,  represented  by  two  closely  related  species,  occurs  in  tropical  or 
subtropical  regions  around  the  world.  Intermediates  (probably  with  abnormal 
spores)  are  to  be  expected  where  the  two  species  grow  together,  e.g.,  in  Oahu, 
Hawaii  (fide  Wagner:  Interspecific  crosses  and  spore  characteristics  in  the  genus 
Psilotum,  Amer.  J.  Bot.  49:  680.  1962). 

a.  Branches  triquetrous;  sporangiophores  (especially  distal  ones)  borne  spirally,  triseriate. 

P.  nudum. 
a.  Branches  flattened;  sporangiophores  borne  in  subopposite  or  alternate  pairs. 

P.  complanatum. 

Psilotum  complanatum  Sw.,  Syn.  Fil.  188,  t.  4,  f.  5.  1806.  P.  flaccidum  Wall.  Cat. 
45.  1828. 

Apparently  known  in  Guatemala  from  a  single  collection,  Steyermark  31230,  "dry 
crevices  of  boulders.  .  .and  on  vertical  cliffs,"  Montana  Castilla,  3  mi  southeast  of 
Quezaltepeque,  altitude  1,200-1,500  m;  elsewhere,  on  trees  or  rocky  cliffs  or 
ravine  banks;  Mexico;  Honduras;  El  Salvador;  Greater  Antilles;  Colombia;  Ven- 
ezuela; Peru;  Old  World  Tropics. 

Plants  (at  least  in  Central  America)  epipetric;  aerial  shoots  erect  to  (mostly)  pendent, 
15-50  cm  long,  or  to  100  cm  long  in  the  Old  World;  branches  commonly  1-2  mm  broad, 
flattened,  yellowish  green;  sporangiophores  borne  in  alternate  or  subopposite  pairs  on  the 
margins  of  branches. 

Besides  the  characters  used  in  the  key,  P.  complanatum  often  can  be  dis- 
tinguished from  P.  nudum  on  the  consistently  pale,  yellow-green  color  of  the 
branches.  Branches  of  the  latter  are  occasionally  pale  in  hue,  but  are  typically  dark 
or  grayish  green. 

Psilotum  nudum  (L.)  Pal.-Beauv.,  Prodrome  Aetheogamie  106, 112. 1805.  Lyco- 
podium  nudum  L.,  Species  Plantarum  1100.  1753.  P.  triquetrum  Sw.,  in  J.  Bot. 
(Schrader)  1800(2):  109.  1802.  P.  floridanum  Michx.,  Fl.  Bor.  Amer.  2:  281.  1803. 

In  thickets,  open  forests  and  clearings,  on  trunks  of  trees  or  in  rocky  crevices  of 
cliffs,  sea  level  to  1,300  m;  Alta  Verapaz;  Chiquimula;  Izabal.  Southeastern  United 
States  (South  Carolina  and  Florida);  West  Indies;  Mexico;  British  Honduras;  Hon- 


FIG.  4.  Psilotum.  a— b,  P.  nudum:  a,  habit,  x  Vz;  b,  portion  of  fertile  branch  with  sporan- 
gium, x  9.  c,  P.  complanatum,  portion  of  sterile  branch,  x  9. 
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duras;  Costa  Rica  (Cocos  Island);  Panama;  Colombia;  Venezuela;  Ecuador;  Peru; 
Brazil;  Paraguay;  Argentina;  Old  World  Tropics. 

Plants  epiphytic  or  epipetric;  aerial  shoots  arching  or  pendent,  15-60  cm  long;  branches 
0.7-1.7  mm  broad,  triquetrous  (at  least  distally),  yellowish  or  (typically)  grayish  green; 
sporangiophores  (especially  distal  ones)  borne  spirally  along  the  ridges  of  branches,  mostly 
triseriate. 

EQUISETACEAE 

Plants  terrestrial,  rushlike,  small  and  inconspicuous  to  8  m  tall;  rhizomes  perennial, 
extensively  branched  and  creeping,  with  villous  roots;  aerial  stems  perennial  or  annual, 
erect,  cylindrical,  conspicuously  jointed,  irregularly  branched,  or  (in  ours)  simple  or  with 
whorled  branches  springing  from  the  nodes,  hollow  between  the  nodes,  with  a  large 
central  cavity  surrounded  by  a  number  of  smaller  ones,  the  surface  shallowly  to  con- 
spicuously ridged,  the  ridges  and  grooves  variously  coated  with  silica  arranged  in  patterns 
or  forming  tubercles,  stomata  forming  lines  or  broader  bands  in  the  grooves;  leaves  minute, 
reduced  to  toothed  scales  which  form  sheaths  surrounding  the  stem  nodes,  the  teeth 
persistent  to  early-deciduous;  sporophylls  forming  a  strobilus  at  the  apex  of  stem  or 
branch,  each  sporophyll  stalked  and  terminated  by  a  protective  hexgonal  shield,  from 
which  are  suspended  5-6  elongated  sporangia;  normal  spores  chlorophyllous,  spherical, 
lacking  surface  ornamentation,  but  bearing  4  hygroscopic,  armlike  elaters  which  coil  and 
uncoil  in  the  presence  or  absence  of  moisture  and  which  evidently  aid  in  spore  dispersal. 

EQUISETUM  Linnaeus 

REFERENCES:  J.  Milde,  Monographia  Equisetorum,  Nov.  Actorum  Acad.  Caes. 
Leop.-Carol.  German.  Nat.  Cur.  32(2).  1867.  J.  H.  Schaffner,  North  American 
species  ofEquisetwn  north  of  Mexico,  Amer.  Fern  J.  11:  65-75. 1921;  and  Diagnostic 
key  to  the  species  of  Equisetum,  op.  tit.  22:  69-75,  122-128.  1932.  R.  Hauke,  A 
taxonomic  monograph  of  the  genus  Equisetum  subgenus  Hippochaete,  Beih.  Nova 
Hedwigia  8:  1-123.  1963. 

Characters  are  those  of  the  family. 

Although  the  "horsetail"  can  easily  be  distinguished  from  all  other  plants, 
problems  of  species  delimitation  within  the  genus  are  severe.  Among  the  few 
diagnostic  characters  available,  most  are  microscopic  or  are  obfuscated  by  exten- 
sive hybridization.  Moreover,  a  certain  degree  of  familiarization  with  the  genus  is 
necessary  before  one  can  begin  to  appreciate  the  nature  of  the  characters.  So  when 
attempting  to  determine  a  new  collection,  one  must  understand  that  a  cursory 
glance  can  often  result  in  an  incorrect  identification;  also,  the  odds  of  having  in 
hand  a  hybrid  plant  are  quite  high.  For  example,  among  all  the  specimens  exam- 
ined from  Guatemala  for  this  study,  the  number  of  collections  of  the  two  hybrids 
far  exceeded  those  of  two  of  the  putative  parents,  E.  giganteum  and  E.  hyemale. 
Hybrid  plants  often  bear  strobili,  especially  on  the  branch  tips,  but  the  spores  are 
presumed  nonviable.  Such  spores  either  lack  elaters,  or  these  are  only  partly 
developed  and  are  appressed  to  the  spore  body.  Furthermore,  normal  spores  are 
colored  a  beautiful,  clear  green,  whereas  abortive  spores  lack  chlorophyll. 

The  following  key  treats  only  the  three  true  species  of  Equisetum  which  occur  in 
Guatemala.  However,  immediately  following  the  descriptions  of  these  are  dis- 
cussions of  the  two  hybrids  that  may  be  expected  here.  The  reader  is  urged  to  use 
both  key  and  discussions  in  attempting  to  identify  collections. 

a.  Stems  normally  unbranched;  sheaths  girdled  with  dark  brown  or  black  (at  least  when 
mature) E.  hyemale  var.  affine. 


FIG.  5.  Equisetum.  a—  c,  E.  hyemale  var.  affine:  a,  habit,  x  Vi;  b,  strobilus,  x  4  l/z;  c,  stem 
sheath,  x  18.  d—  e,  E.  myriochaetum:  d,  portion  of  main  stem  with  whorled  branches,  x  1/2; 
e,  portion  of  branch  with  ridge  teeth  in  profile,  x  19.  f,  £.  giganteum,  portion  of  branch  with 
ridge  teeth  in  profile,  x  19. 
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a.  Stems  producing  regular  whorls  of  branches  at  the  nodes;  sheaths  the  same  color  as  the 
stem,  or  proximal  ones  wholly  light  brown  (but  not  dark-girdled), 
b.  Tubercles  along  the  ridges  of  branches  appearing  (in  profile)  like  sawteeth,  the  teeth 
pointed  toward  branch  apex;  stomata  in  a  single  line  on  each  side  of  the  groove;  stem 

sheaths  all  colored  the  same  as  the  stem E.  myriochaetum. 

b.  Tubercles  of  branch  ridges  appearing  square  or  flattened,  in  profile;  stomata  in  (2-) 
3-4  lines  along  the  flanks  of  grooves;  stem  sheaths  (proximal  ones)  often  light 
brown E.  giganteum. 

Equisetum  giganteum  L.,  Species  Plantarum  1517.  1763.  E.  ramosissimum 
H.B.K.,  in  Willd.,  Species  Plantarum,  ed.  4,  5:  9.  1810  (not  Desf.  1800).  E. 
xylochaetum  Mett.,  Filices  Lechlerianae  2:  34.  1859. 

In  moist  places,  in  forests,  thickets  or  in  open  fields,  500-900  m;  Escuintla; 
Sacatepequez;  San  Marcos;  Santa  Rosa.  Honduras  to  Chile;  Cuba;  Jamaica; 
Hispaniola. 

Stems  stout,  to  3  m  tall  (in  Guatemala;  elsewhere  to  5  m)  and  20  mm  in  diameter,  with 
regular  whorls  of  branches  at  the  nodes,  stomata  in  (2-)  3-4  lines  along  the  flanks  of  the 
stem  grooves;  sheaths  green,  or  proximal  ones  light  brown,  commonly  cylindrical  and 
about  as  broad  as  long,  regularly  appressed  to  the  stem,  the  teeth  white,  or  brown  with 
white  margins,  persistent  to  early-deciduous;  branches  numerous,  8-10-ridged,  the  tuber- 
cles on  the  ridges  appearing  square  or  flattened,  in  profile;  strobili  shortly  but  distinctly 
apiculate,  borne  at  the  apices  of  branches,  and  occasionally  at  the  apex  of  the  young  stem; 
spores  green. 

Often,  in  various  herbaria,  specimens  of  Equisetum  with  regularly  whorled 
branches  can  be  found  incorrectly  identified  as  E.  giganteum  when,  in  truth,  they 
are  either  E.  myriochaetum  or  the  hybrid  E.  x  schaffneri.  Actually,  E.  giganteum  is 
rather  infrequent  in  Guatemala.  It  is  E.  myriochaetum  which  is  the  most  common 
species  here  as  well  as  throughout  Central  America.  See  treatment  of  E. 
myriochaetum  for  further  discussion. 

Equisetum  hyemale  L.  var.  affine  (Engelm.)  A.  A.  Eaton,  Fern  Bull.  11:  111. 
1903  ("E.  hiemale").  E.  prealtum  Raf.,  Flora  Ludoviciana  13.  1817  ("E.  praealtum"}. 
E.  prealtum  var.  affine  (Engelm.)  Broun,  Index  to  North  American  Ferns  89.  1938. 
Rismachq'ij;  kolo  macho  ujekiej;  cola  de  caballo. 

In  shallow  waters  of  streams,  on  moist  slopes,  or  in  wet  meadows,  thickets  or 
ravines,  1,600-2,700  m;  Chimaltenango;  Huehuetenango;  Sacatepequez;  Solola'. 
Southern  Mexico;  United  States  and  Canada;  pacific  coast  of  Asia. 

Stems  normally  unbranched  (occasionally  branching  at  injured  areas),  0.2-2  m  tall,  in 
ours  2-8  mm  in  diameter,  stomata  in  a  single  line  along  the  side  of  each  groove;  sheaths 
(at  least  mature  ones)  with  a  dark  brown  to  blackish  girdle  around  the  middle,  constricted 
near  base,  appressed  to  flaring  at  apex,  the  teeth  castaneous  to  white,  or  castaneous  with 
white  margins,  somewhat  persistent  to  early  deciduous;  strobili  prominently  apiculate; 
spores  green. 

With  its  unbranched  stems  and  dark-girdled  sheaths,  this  cannot  be  confused 
with  other  species  in  Guatemala.  Our  variety  can  scarcely  be  distinguished  from 
the  typical,  which  supposedly  differs  in  smaller  stem  size  and  yet  in  slightly  longer 
sheaths,  in  its  always  early  deciduous  sheath  teeth  (vs.  sometimes  persistent  in 
var.  affine),  and  its  always  bituberculate  ridges  (vs.  sometimes  bituberculate  ridges 
in  var.  affine).  The  typical  variety  is  apparently  confined  to  Eurasia. 

Frequent  hybridization  occurs  between  E.  hyemale  var.  affine  and  E.  myriochaetum 
throughout  the  range  of  distribution.  See  discussion  of  hybrids  which  follows 
below. 
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Equisetum  hyemale  has  sometimes  been  used  in  Guatemala  as  a  native  remedy  for 
inflammation,  diarrhea,  and  kidney  pain. 

Equisetum  myriochaetum  Schlecht.  &  Cham.,  Linnaea  5:  623.  1830.  E.  mex- 
icanum  Milde,  Verh.  K.K.  Zool.-Bot.  Ges.  Wien  11:  355.  1861.  S-solol  amoc  (frog's 
throat);  cola  de  caballo;  barba  viejo  (fide  Steyermark,  Huehuetenango). 

In  forests,  thickets,  shaded  ravines,  open  banks  and  meadows,  in  and  along 
banks  of  streams  and  rivers,  in  swamps  and  marshes,  250-2,100  m;  Alta  Verapaz; 
Baja  Verapaz;  Chimaltenango;  Chiquimula;  Huehuetenango;  Quezaltenango;  El 
Quiche';  Solola';  Zacapa.  Mexico  to  Panama;  Colombia;  Ecuador;  Peru. 

Stems  stout,  to  4  m  tall  (in  Guatemala;  elsewhere  to  8  m)  and  15  mm  in  diameter,  with 
regular  whorls  of  branches  at  the  nodes,  stomata  in  a  single  line  on  each  side  of  the  stem 
grooves;  sheaths  all  green,  commonly  cylindrical  and  about  as  broad  as  long,  regularly 
appressed  to  the  stem,  the  teeth  brown  to  white,  persistent  to  early-deciduous;  branches 
numerous,  6-8-ridged,  the  tubercles  on  the  ridges  appearing  (in  profile)  like  sawteeth,  the 
teeth  pointed  toward  branch  apex;  strobili  borne  at  the  apices  of  stems  and  branches,  blunt, 
or  those  of  the  branches  with  a  slight  apiculum;  spores  green. 

In  Huehuetenango,  this  species  is  reported  to  be  boiled  and  the  infusion  drunk 
in  the  treatment  of  kidney  disorders  (fide  Steyermark). 

This  is  the  most  common  species  of  Equisetum  throughout  Central  America. 
Before  Hauke's  (1963)  revision  of  subgenus  Hippochaete,  specimens  were  fre- 
quently misidentified  as  E.  giganteum  or  one  of  the  several  hybrids.  The  simplest 
and  quickest  means  of  separating  the  two  species  is  by  the  character  of  the  profile 
of  branch  ridges,  as  noted  in  the  key.  In  fertile  specimens,  the  strobili  are  of  further 
help,  those  of  E.  giganteum  being  minutely  but  distinctly  apiculate,  whereas  in  E. 
myriochaetum  (at  least  in  Guatemala),  they  are  blunt,  or  those  of  the  branches 
occasionally  with  an  inconspicuous  apiculum. 

Equisetum  myriochaetum  hybridizes  readily  with  both  E.  giganteum  and  E.  hyemale, 
which  adds  to  the  difficulties  of  identification  in  the  genus.  See  discussion  of  the 
various  hybrids  which  follows  below. 

EQUISETUM  HYBRIDS 

To  add  to  the  confusion  which  already  exists  in  the  identification  of  species  of 
Equisetum,  there  is  the  problem  of  frequent  hybridization.  Hauke  (1963)  lists  six 
hybrids  in  his  revision  of  subgenus  Hippochaete,  two  of  which  are  known  to  occur 
in  Guatemala. 

Equisetum  hyemale  var.  affine  x  myriochaetum. 

Stems  are  usually  stout  and  most  often  resemble  E.  myriochaetum  in  their  abundant 
branches;  but  often  the  branches  are  scattered  and  irregular,  or  occasionally  they  may  be 
essentially  lacking,  as  in  £.  hyemale.  The  stem  sheath  is  usually  the  best  diagnostic  character 
in  this  hybrid,  a  perfectly  intermediate  condition  between  that  of  the  putative  parents: 
commonly  the  sheaths  in  the  distal  half  are  the  same  color  as  the  stem  (as  in  £.  myrio- 
chaetum), but  girdled  with  dark  brown  or  black  proximally  (as  in  £.  hyemale).  If  branches 
are  present,  the  ridges  bear  tubercles  which  are  irregularly  shaped  or  slightly  to  con- 
spicuously sawtoothed.  Strobili  also  may  be  present,  these  distinctly  apiculate  (as  in  £. 
hyemale),  but  the  spores  are  malformed  and  lack  chlorophyll. 

Numerous  collections  have  been  made  and  documented  in  Guatemala,  occur- 
ring between  200  and  1,800  m,  in  Alta  Verapaz;  Baja  Verapaz;  Chimaltenango; 
Guatemala;  Huehuetenango;  Quezaltenango;  El  Quiche;  Sacatepequez;  Solola'; 
Zacapa.  The  hybrid  also  occurs  in  Mexico. 


20  FIELDIANA:  BOTANY 

Equisetum  x  schaffneri  Milde,  Verb.  K.K.  Zool.-Bot.  Ges.  Wien  11:  345.  1861 
(to  species). 

Putative  parents  are  E.  giganteum  and  E.  myriochaetum  and,  curiously,  collections 
of  the  hybrid  thus  far  greatly  outnumber  those  of  E.  giganteum  in  Guatemala.  It 
may  be  distinguished  from  both  species  only  with  difficulty,  as  it  closely  resembles 
both  in  many  ways:  the  large  stems,  the  abundance  of  whorled  branches,  and  the 
tightly  appressed,  cylindrical  sheaths  nearly  as  broad  as  long,  with  their  brown  to 
white,  persistent  to  deciduous  teeth.  It  is  perfectly  intermediate  between  the  two 
in  the  apex  of  strobili  and  pattern  of  stomata.  In  E.  giganteum,  strobili  are  minutely 
but  distinctly  apiculate,  and  stomata  are  arranged  regularly  in  three  to  four  lines 
on  the  flanks  of  the  grooves.  In  E.  myriochaetum,  strobili  are  blunt  and  stomata  are 
in  single  lines  on  each  side  of  the  groove.  However,  in  E.  x  schaffneri,  strobili  are 
acute  to  slightly  apiculate,  and  stomata  are  irregularly  patterned,  in  one  to  two  or 
three  lines.  The  hybrid  more  closely  resembles  E.  myriochaetum  in  the  profile  of 
ridge  tubercles  of  the  branches  (sawtoothed  to  somewhat  irregular,  never  squared 
or  flattened)  and  in  the  sheaths  having  the  same  color  as  the  stem  (not  light  brown 
toward  the  base  as  frequently  occurs  in  E.  giganteum).  Equisetum  x  schaffneri  often 
bears  strobili  on  the  branch  tips,  but  spores  are  malformed  and  lack  chlorophyll. 

LYCOPODIACEAE 

BENJAMIN  0LLGAARD 
Botanical  Institute,  University  of  Aarhus,  Denmark 

REFERENCES:  L.  M.  Underwood  and  F.  E.  Lloyd,  The  species  of  Lycopodium  in  the 
American  Tropics,  Bull.  Torrey  Bot.  Club  33:  101-124.  1906.  H.  Nessel,  Die  Bar- 
lappgewachse,  Jena,  1939.  W.  Rothmaler,  Pteridophyten-Studien,  I,  Feddes  Re- 
pert.  Spec.  Nov.  Regni  Veg.  54:  55-82.  1944.  G.  Herter,  Index  Lycopodiorum: 
Estudios  botanicos  en  la  region  Uruguaya  20:  I-IV,  1-120.  1949.  G.  Herter,  Sys- 
tema  Lycopodiorum,  Revista  Sudamer.  Bot.  8:  67-86.  1949;  op.  cit.  93-116.  1950. 
J.  H.  Wilce,  Lycopod  spores,  I.  General  spore  patterns  and  the  generic  segregates 
of  Lycopodium,  Amer.  Fern  J.  62:  65-79.  1972.  B.  011gaard,  Studies  in  Lyco- 
podiaceae,  I.  Observations  on  the  structure  of  the  sporangium  wall,  op.  cit.  65: 
19-27. 1975;  and  II.  The  branching  patterns  and  infrageneric  groups  of  Lycopodium 
sens,  lat.,  op.  cit.  69:  49-61.  1979.  J.  Holub,  Diphasiastrum,  a  new  genus  in  Lyco- 
podiaceae,  Preslia  47:  97-110.  1975.  J.  G.  Bruce,  Development  and  distribution  of 
mucilage  canals  in  Lycopodium,  Amer.  J.  Bot.  63:  481-491. 1976;  and  Gametophytes 
and  subgeneric  concepts  in  Lycopodium,  torn.  cit.  919-924.  1976.  G.  R.  Proctor,  in 
R.  A.  Howard,  Flora  of  the  Lesser  Antilles,  vol.  2,  Pteridophyta,  Lycopodiaceae, 
pp.  19-35.  1977.  A.  R.  Smith,  in  D.  E.  Breedlove,  Flora  of  Chiapas,  Part  2:  Pteri- 
dophytes,  Lycopodium,  pp.  250-257.  1981. 

Perennial,  terrestrial  or  ephiphytic  herbs,  mostly  of  moderate  size,  with  erect,  ascending, 
creeping,  scandent,  or  pendent,  dichotomously  branched  shoots;  dichotomies  equal 
throughout  and  the  branches  usually  similar  or  unequal,  and  the  branches  differentiated 
into  indeterminate,  long-creeping  main  stems  and  shorter,  usually  determinate,  branchlet 
systems;  roots  appearing  as  a  basal  tuft  or  along  the  underside  of  main  stems;  leaves 
microphyllous,  small,  simple,  with  a  single  vein,  in  spiral,  decussate,  or  whorled  arrange- 
ment, all  similar,  or  anisophyllous  or  heterophyllous;  sporophylls  like  other  leaves,  or 
modified,  sometimes  aggregated  into  distinct  strobili;  sporangia  solitary  in  leaf  axils  or  on 
the  upper  side  of  the  sporophyll  base,  unilocular,  reniform  or  subglobular,  sessile,  or 
short-stalked,  opening  by  a  transverse  slit  into  2  equal  or  strongly  unequal  valves;  spores 
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all  of  one  kind,  subglobose  to  tetrahedral,  with  a  trilete  scar;  gametophytes  tuberous, 
subterranean  and  saprophytic,  or  epigenous  and  green,  monoecious. 

As  treated  here,  Lycopodiaceae  is  a  family  of  two  genera,  Lycopodium  and 
Phylloglossum.  Authors  have  had  different  opinions  of  the  rank  of  the  segregates 
in  the  family,  accepting  from  two  to  12  genera.  The  genus  Lycopodium  is  here 
maintained  in  the  broadest  sense,  and  its  segregates  are  given  as  subgenera,  some 
of  which  may  be  further  subdivided  into  sections.  However,  it  should  be  noted 
that  the  differences  separating  these  are  probably  equally  or  even  more  profound 
than  the  characteristics  separating  many  well-established  genera  of  the  Poly- 
podiaceae,  for  instance.  On  the  other  hand,  the  most  distinct  diagnostic  characters 
which  separate  the  segregates  in  Lycopodium  are  either  microscopic  (spores,  spo- 
rangium wall  cells,  chromosome  numbers,  mucilage  canals)  or  very  rarely  seen 
(gametophytes)  and  therefore  not  so  useful  for  identification  purposes. 

Only  Lycopodium  is  represented  in  Guatemala.  The  other  genus,  Phylloglossum, 
is  in  Australia  and  New  Zealand. 

LYCOPODIUM  Linnaeus 
Characters  are  those  given  for  the  family  above. 

As  circumscribed  here,  Lycopodium  is  a  cosmopolitan  genus  containing  perhaps 
400  species,  the  majority  of  which  occur  in  moist  or  wet  tropical  or  subtropical 
regions.  About  half  of  the  species  are  found  in  the  American  Tropics,  and  24 
species  are  recognized  for  Guatemala. 

The  following  key  separates  the  Guatemalan  species  into  their  subgenera.  Treat- 
ments of  the  subgenera  then  follow  in  alphabetical  order. 

a.  Dichotomies  equal  throughout,  the  branches  similar,  without  elongate  main  stems; 
roots  forming  a  basal  tuft;  sporophylls  and  ordinary  leaves  alike,  or  sporophylls,  if 

smaller,  not  subpeltate subg.  SELAGO,  p.  28. 

a.  Dichotomies  unequal,  the  branches  differentiated  into  elongate,  horizontal  main  stems 
and  ascending  or  upright  lateral  branchlet  systems,  or  simple  peduncles;  roots  emerging 
with  intervals  along  the  underside  of  horizontal  stems;  sporophylls  strongly  modified, 
subpeltate,  aggregated  in  terminal,  compact  strobili. 
b.  Strobili  nodding  or  pendent,  terminating  the  branchlets  of  upright  treelike  branch 

systems subg.  CERNUISTACHYS,  p.  21. 

b.  Strobili  erect. 

c.  Strobilus-bearing  branch  arising  from  a  branchlet  system  which  is  laterally  situ- 
ated on  the  horizontal  main  stem;  strobili  on  branched,   or  rarely  simple, 

peduncles subg.  LYCOPODIUM,  p.  25. 

c.  Strobilus-bearing  branch  arising  directly  from  the  upper  side  of  the  creeping  stem, 
unbranched subg.  CERNUISTACHYS,  p.  21. 

LYCOPODIUM  subg.  CERNUISTACHYS  Herter,  Bot.  Jahrb.  Syst.  43,  Beibl. 
98:  29.  1909  (asCernuostachys).  Lycopodiella  Holub,  Preslia  36:  20,  22.  1964;  emend. 
Pichi-Sermolli,  Webbia  23:  164.  1968.  Lycopodium  subg.  Lycopodiella  (Holub)  B. 
011gaard,  Amer.  Fern  J.  69:  49.  1979. 

Plants  terrestrial,  unequally  dichotomous,  with  horizontal,  indeterminate  main  stems, 
rooting  along  the  underside,  sometimes  with  long  intervals,  bearing  erect  branches  arising 
on  the  upper  side,  and  laterally  arising  horizontal  branchlet  systems;  erect  branches  either 
simple  and  terminating  in  a  single  erect  strobilus,  or  profusely  branched,  forming  a  treelike 
branch  system  with  nodding  or  pendent  strobili  terminating  the  branchlets  of  the  horizon- 
tally spreading  branchlet  systems  of  the  erect  main  branch;  sporophylls  subpeltate,  with 
a  thin  decurrent-adnate  median  wing;  sporangia  reniform  or  subglobose,  sessile  on  the 
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sporophyll  base,  opening  into  2  equal  or  strongly  unequal  valves,  the  wall  cells  nonsinuate. 
unlignified  except  for  the  nodular  or  semiannular  thickenings;  spores  rugate,  with  anas- 
tomosing rounded  ridges  and  undulations;  gametophytes  epigenous,  green. 

A  subgenus  of  perhaps  40  species  in  almost  all  moist  temperate  and  tropical 
regions.  About  two-thirds  of  the  species  occur  in  the  Americas,  and  South  Amer- 
ica especially  has  a  high  diversity.  Only  three  species  are  found  in  Guatemala, 
representing  three  of  the  four  sections.  Section  Lateralia  Baker  (New  Zealand  to  the 
Philippines)  has  a  deviating  branching  pattern  which  was  excluded  from  the 
description  above. 

Subgenus  Cernuistachys  has  frequently  been  treated  as  the  genus  Lepidotis 
Pal.-Beauv.,  emend.  Rothmaler  (1944),  or  as  subgenus  Lepidotis  (Pal.-Beauv.) 
Baker.  Unfortunately,  this  name  cannot  be  used  because  it  is  lectotypified  by 
Lycopodium  davatum  L.,  which  is  the  type  species  of  Lycopodium  L.  At  the  genus 
level,  the  correct  name  is  Lycopodiella. 

The  species  with  scandent  growth  and  treelike  branching  (sect.  Cernua  [Baker] 
Pritzel)  have  a  striking  and  unique  appearance  in  the  subgenus,  and  a  separate 
genus  Palhinhaea  Franco  &  Vasconcellos,  in  Vasconcellos  &  Franco,  has  been 
erected  for  them.  However,  the  whole  subgenus  is  strikingly  similar  in  several 
distinct  microscopic  characters  and  in  gametophyte  morphology. 

a.  Plants  much-branched,  with  upright  treelike  branch  systems,  bearing  numerous  small 

pendent  or  nodding  strobili,  and  arching-scandent,  trailing  shoots L.  cernuum. 

a.  Plants  sparsely  branched,  with  simple  upright  peduncles,  bearing  a  single  large,  erect 
strobilus  each,  and  short  creeping  to  arching  horizontal  shoots. 

b.  Leaves  of  horizontal  shoots  uniform;  leaves  of  the  erect  branch  in  numerous  ranks, 
densely  covering  the  stem;  sporophylls  slightly  broader  than  lower  leaves. 

L.  alopecuroides. 

b.  Leaves  of  horizontal  shoots  dimorphic,  the  lateral  ones  broad  and  long,  the  upper 
ones  shorter  and  narrow;  leaves  of  the  erect  branch  (peduncle)  small,  acicular,  in 
remote,  alternating  whorls  of  4,  not  covering  the  stem;  sporophylls  broad,  sub- 
peltate L.  carolinianum  var.  meridionale. 

Lycopodium  alopecuroides  L.,  Species  Plantarum  1102.  1753.  Plananthus  alo- 
pecuroides (L.)  Pal.-Beauv.,  Prodrome  Aetheogamie  111.  1805.  Lepidotis  alo- 
pecuroides (L.)  Rothmaler,  Feddes  Repert.  Spec.  Nov.  Regni  Veg.  54:  66.  1944. 
Lycopodiella  alopecuroides  (L.)  Cranfill,  Amer.  Fern  J.  71:  97.  1981. 

Wet,  springy  meadows  and  moist  banks,  altitude  ca.  1,800  m;  El  Quiche.  South- 
eastern United  States;  Cuba;  Hispaniola;  Central  America;  tropical  South  America. 

Plants  with  the  horizontal  stem  arching  or  appressed  to  the  ground,  firmly  rooted  with 
short  intervals,  bearing  stiffly  erect,  simple,  strobiliferous  branches  directly  on  the  upper 
side;  horizontal  stems  10-25  cm  long,  sparsely  and  unequally  branched,  densely  covered 
on  all  sides  by  uniform,  somewhat  upwardly  secund  or  spreading  to  perpendicular  leaves, 
7-12  mm  broad  including  the  leaves;  leaves  narrowly  lanceolate  to  subulate,  flat,  with 
smooth  or  denticulate-ciliate  margins,  soft,  light  green,  5-8  mm  long,  0.5-1  mm  broad  at 
the  base;  erect  branch  ca.  5-8  mm  in  diameter  including  leaves,  10-15  (-30)  cm  high  with 
the  strobilus,  its  leaves  radially  arranged,  in  alternating  whorls  of  6  or  more,  ca.  1  mm 
apart,  forming  12  or  more  indistinct  longitudinal  ranks,  like  the  leaves  of  horizontal  shoots, 
or  slightly  narrower,  usually  more  ascending;  strobilus  2.5-4  (-10)  cm  long,  10-12  (-18) 
mm  in  diameter  including  sporophylls,  only  slightly  thicker  than  its  peduncle;  sporophylls 
arranged  as  leaves  of  the  peduncle,  narrowly  lanceolate  from  a  narrow,  subpeltate  base, 
with  many  spreading-hooked  teeth  on  the  margins,  5-8  mm  long,  ca.  1  mm  broad  at  the 
base;  sporangia  subglobular,  ca.  1  mm  in  diameter,  very  soft,  almost  completely  enclosed 
by  sporophyll  bases,  opening  by  strongly  unequal  valves. 


FIG.  6.  Lycopodium  subgenus  Cernuistachys.  a-b,  L.  carolinianum  var.  meridionale:  a,  habit, 
x  Vi;  b,  portion  of  stem  and  branch,  x  3.  c-e,  L.  cernuum:  c,  habit,  x  Viz;  d,  ultimate 
branchlet,  showing  sterile  leaves  and  strobilus,  x  6;  e,  apex  of  strobilus,  x  25. 
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Lycopodium  dopecuroides  is  known  only  from  two  collections  in  Guatemala.  The 
description  above  is  based  on  these,  but  supplemented  by  some  measurements  (in 
parentheses)  from  other  parts  of  its  tropical  range.  The  name  is  here  used  in  a 
broad  sense,  because  the  relation  of  the  Guatemalan  specimens  to  members  of  the 
whole  species  complex  in  both  temperate  North  America  and  tropical  America  is 
unresolved.  The  taxonomy  of  the  group  is  very  poorly  understood  in  tropical 
America.  The  type  of  L.  dopecuroides  is  from  eastern  temperate  North  America. 

Lycopodium  carolinianum  L.,  Species  Plantarum  1104.  1753,  var.  meridionale 

(Underw.  &  Lloyd)  Nessel  &  Hoehne,  Arch.  Bot.  Sao  Paulo  1:  431.  1927.  L. 
meridionale  Underw.  &  Lloyd,  Bull.  Torrey  Bot.  Club  33:  121.  1906. 

In  savanna,  open  swampy  ground,  swampy  pine  forest,  from  sea  level  to  ca.  900 
m.  Escuintla,  one  collection.  Antilles;  Mexico  (Tabasco);  British  Honduras  to  Nic- 
aragua; tropical  South  America,  but  rare  in  the  Andes. 

Plants  terrestrial,  with  horizontal  stems  creeping  and  firmly  rooted,  bearing  usually  1 
stiffly  erect,  simple,  strobilus-bearing  branch  (peduncle)  directly  on  the  upper  side;  creep- 
ing stems  10-15  cm  long,  sparsely  and  unequally  branched,  covered  by  leaves,  10-15  mm 
broad  including  leaves,  1  -2  mm  thick  excluding  leaves;  leaves  of  creeping  stems  dimor- 
phic, in  2  lateral  and  3-4  indistinct  dorsal  ranks;  lateral  leaves  oblique-spreading, 
decurved-falcate,  6-8  mm  long,  1-2.5  mm  broad  at  the  base,  tapering  into  a  long,  pointed 
apex,  flat,  with  smooth  margins;  dorsal  leaves  lanceolate-subulate,  almost  straight,  or 
curved  upward  and  appressed,  2.5-5  mm  long,  0.8-1  mm  broad  at  the  base;  peduncle  up 
to  35  cm  high  including  the  strobilus,  1-1.5  mm  thick,  terete,  bearing  small  (ca.  3  mm  long) 
acicular  leaves  in  remote,  alternating,  irregular  whorls  of  4,  the  distance  between  whorls 
4-8  mm;  strobili  2.5-10  cm  long,  ca.  3  mm  in  diameter  excluding  spreading  sporophyll 
tips,  or  7-8  mm  including  these;  sporophylls  borne  in  alternating  whorls  of  4,  forming  8 
longitudinal  ranks,  subpeltate,  with  a  narrowly  rhombic-acuminate,  flattened  exterior 
face,  3-4  mm  long,  ca.  2  mm  broad,  with  the  base  adnate  to  the  strobilus  axis  with  a 
thin,  median,  decurrent  wing,  the  tips  spreading  at  maturity,  with  subscarious,  erose- 
denticulate  margins;  sporangia  reniform,  almost  fully  exposed  at  maturity,  ca.  1.5  mm 
broad,  opening  by  almost  equal  valves. 

This  species  is  common  in  British  Honduras  and  is  expected  to  occur  also  in 
adjacent  parts  of  Peten  province. 

Variety  meridionale  differs  from  the  type  variety  mainly  in  its  greater  size.  The 
number  of  leaves  in  the  whorls  of  the  peduncle  and  strobilus  is  generally  larger, 
four  vs.  three  in  the  type  variety.  As  pointed  out  by  Proctor  (1977,  p.  33),  the 
characters  originally  used  to  separate  this  taxon  are  variable. 

It  is  doubtful  whether  the  African  L.  affine  Bory  and  tropical  Asian  L.  carolinianum 
can  be  maintained  separate  from  L.  carolinianum  var.  meridionale. 

Lycopodium  cernuum  L.,  Species  Plantarum  1103.  1753.  Lepidotis  cernua  (L.) 
Pal.-Beauv.,  Prodrome  Aetheogamie  101.  1805.  Lycopodium  capillaceum  (Spring) 
Hieron.,  Bot.  Jahrb.  Syst.  34:  573.  1905.  Palhinhaea  cernua  (L.)  Franco  &  Vase.,  in 
Vase.  &  Franco,  Bol.  Soc.  Brot.  41:  25.  1967.  Lycopodiella  cernua  (L.)  Pichi-Sermolli, 
Webbia  23:  165.  1968. 

Terrestrial,  common  as  a  pioneer  plant  on  disturbed  soil:  sand,  gravel  or  clay 
banks  along  roads  and  rivers,  forest  clearings,  etc.,  from  sea  level  to  2,600  m,  also 
around  fumaroles  at  3,550  m;  Alta  Verapaz;  Chiquimula;  Esquintla;  Hue- 
huetenango;  Izabal;  El  Progreso;  Quezaltenango;  San  Marcos;  Solola';  Suchite- 
pequez;  Zacapa.  Pantropic. 
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Plants  with  long,  arching  to  scandent  horizontal  main  shoots,  rooting  at  long  intervals, 
bearing  strongly  branched,  treelike  upright  shoots  20-100  cm  high  which  arise  from  the 
dorsal  side  of  the  arches;  main  axes  of  upright  and  arching  shoots  slender  to  robust,  2-6 
mm  thick  excluding  leaves;  arching  shoot  with  horizontal  branchlet  systems  arising  alter- 
nately to  left  and  right;  upright  shoot  bearing  numerous  subopposite,  subdecussate,  highly 
compound,  spreading  to  horizontal,  5-15  (-20)  cm  long  branchlet  systems;  ultimate 
branchlets  nodding  to  drooping,  3-4  (-6)  mm  in  diameter  including  leaves;  leaves  usually 
in  alternating  whorls  of  3-5,  forming  6-10  indistinct  longitudinal  ranks,  or  in  low  spirals, 
usually  3-4  mm  long,  thin,  terete  and  acicular,  or  angular  when  dried,  with  conspicuous 
acroscopically  adnate  and  decurrent  leaf  bases,  changing  gradually  from  patent-reflexed 
and  rather  distant  on  main  stems,  to  patent,  falcately  ascending  and  densely  crowded  in 
ultimate  branchlets,  occasionally  with  sparse,  lax  hairs  or  minute  spinules;  the  leaf  bases 
often  with  longer,  irregularly  crisped  or  branched  hairs,  these  rarely  also  on  the  surfaces 
of  main  stems;  strobili  usually  numerous,  terminating  ultimate  branchlets,  sessile,  nar- 
rower than  the  branchlet,  cylindrical,  4-10  (-20)  mm  long,  2.5-3  mm  in  diameter,  sporo- 
phylls  usually  in  10  ranks,  ovate-peltate,  short-  to  long-cuspidate,  ca.  2  mm  long,  ca.  1  mm 
broad,  partly  scarious,  yellowish  or  greenish,  with  coarsely  erose-laciniate  margins;  spo- 
rangia almost  completely  enclosed  by  sporophyll  bases,  subglobose,  0.5-0.8  mm  broad, 
soft,  opening  by  strongly  unequal  valves. 

Lycopodium  cernuum  is  common  and  fairly  uniform  in  Guatemala.  Nessel  (1939) 
recognized  more  than  40  varieties  of  this  species.  A  few  of  these  apply  to  Central 
American  plants,  but  they  seem  indistinguishable  from  typical  L.  cernuum. 


LYCOPODIUM  subg.  LYCOPODIUM.  Lycopodium  subg.  Rhopalostachya  Pritzel 
sect.  Clavata  Baker  ex  Pritzel,  in  Engler  &  Prantl,  Die  Naturlichen  Pflanzenfamilien 
1(4):  603.  1900.  Lycopodium  subg.  Acrostachys  Herter,  Bot.  Arch.  3:  19.  1923. 

Plants  terrestrial,  unequally  dichotomous,  with  indeterminate,  elongate,  trailing  main 
stems  (rhizomes),  rooting  at  intervals  along  the  underside,  bearing  usually  determinate, 
ascending  to  upright,  laterally  arising  branch  systems  from  which  strobili  or  peduncles 
arise;  lateral  branch  systems  repeatedly,  unequally,  bilaterally  branched;  strobili  erect, 
either  terminating  the  stronger  branchlets  or  borne  on  simple  or  forked  peduncles;  sporo- 
phylls  subpeltate  with  a  thin  basal,  decurrent-adnate,  median  wing;  sporangia  reniform, 
sessile  on  the  sporophyll  base,  opening  by  equal  valves,  the  wall  cells  lignified,  sinuate, 
without  true  partial  thickenings,  but  the  side  walls  of  some  species  with  pocket-like  in-  and 
exvaginations;  spores  reticulate,  with  thin  sharp  ridges;  gametophytes  subterranean, 
saprophytic. 

A  subgenus  of  perhaps  40  species,  mainly  in  temperate  regions  of  both  the 
Northern  and  Southern  Hemispheres,  with  less  than  10  species  in  the  American 
Tropics. 

Of  the  seven  sections  belonging  here,  three  Old  World  ones  (southeast  Asia  to 
New  Zealand)  possess  some  deviating  characters  not  included  in  the  description 
above.  These  are,  for  instance:  liana  habit,  nonpeltate  sporophylls,  unequal  spo- 
rangium valves,  and  baculate  or  scabrate  spores. 

The  two  species  in  Guatemala  belong  to  different  sections.  The  species  with 
reduced  decussate  leaves  on  dorsiventral  branchlets  (sect.  Complanata)  are  often 
referred  to  a  separate  genus,  Diphasiastrum  (earlier  to  Diphasium  in  error).  The 
remaining  six  sections  seem  equally  distinct. 

a.  Branchlets  of  aerial  shoots  not  flattened;  leaves  of  branchlets  uniform,  radially  arranged 
in  numerous  ranks,  lance-linear,  hair-tipped L.  clavatum. 

a.  Branchlets  of  aerial  shoots  dorsiventrally  flattened,  with  decussate,  scalelike,  dimorphic 
or  trimorphic  leaves  in  4  ranks,  without  hair  tips L.  thyoides. 


FIG.  7.  Lycopodium  subgenus  Lycopodium.  a,  L.  clavatum,  aerial  shoot,  habit,  x  Vz.  b-d, 
L.  thyoides:  b,  aerial  shoot,  habit,  x  1/2;  c,  tip  of  branchlet,  upper  side,  x  6;  d,  tip  of  branch- 
let,  lower  side,  x  6. 
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Lycopodium  clavatum  L.,  Species  Plantarum  1101.  1753.  Lepidotis  clavata  (L.) 
Pal.-Beauv.,  Prodrome  Aetheogamie  108.  1805.  Lycopodium  aristatum  Humb.  & 
Bonpl.  ex  Willd.,  in  L.,  Species  Plantarum,  ed.  4,  5: 17.  1810.  Lycopodium  piliferum 
Raddi,  Plantarum  Brasiliensium  1:  79,  t.  3.  1825.  L.  trichophyllum  Desv.,  Mem.  Soc. 
Linn.  Paris  6:  184.  1827  (as  trychophyllum).  L.  aristatum  var.  incurvum  Grev.  & 
Hook.,  Bot.  Misc.  2:  376.  1831.  L.  aristatum  var.  robustius  Grev.  &  Hook.,  loc.  cit. 
L.  clavatum  var.  raddianum  Spring,  Flora  21(1):  172. 1838.  L.  clavatum  var.  aristatum 
(Humb.  &  Bonpl.  ex  Willd.)  Spring,  torn.  cit.  173.  L.  clavatum  var.  desvauxianum 
Spring,  toe.  cit.  L.  clavatum  var.  jamaicense  Spring,  torn.  tit.  174.  L.  aristatum  var. 
desvauxianum  Spring,  in  Martius,  Flora  Brasiliensis  1(2):  114.  1840.  L.  trichiatum 
Bory  var.  desvauxianum  Spring,  Monographic  des  Lycopodiacees  1:  92.  1842.  L. 
eriostachys  Fee,  Cryptogames  Vasculaires  Bresil  1:  224. 1869.  L.  clavatum  var.  mina- 
rum  Christ,  in  Schwacke,  Plantas  Novas  Mineiras  2:  41.  1900.  L.  clavatum  var. 
eriostachys  (Fee)  Nessel  &  Hoehne,  Arch.  Bot.  Sao  Paulo  1:  435.  1927.  L.  clavatum 
var.  piliferum  (Raddi)  Nessel  &  Hoehne,  loc.  cit.  L.  clavatum  var.  eauisetoides 
Schwacke  ex  Nessel  &  Hoehne,  torn.  cit.  438.  L.  clavatum  var.  trichophyllum  (Desv.) 
Nessel  &  Hoehne,  torn.  cit.  436.  Bejuca  de  la  mar  Qalapa,  fide  Steyermark),  bejuco  de 
pino  (Zacapa,  fide  Steyermark),  disciplina  (Huehuetenango,  fide  Steyermark),  kam 
chax  (vine  pine)  or  kamcha  (Alta  Verapaz,  fide  M.  R.  Wilson,  P.  C.  Standley). 

In  moist  to  wet  montane  forests,  most  collections  are  from  Pinus-Quercus,  or 
Pinus-Liquidambar  forest,  trailing  over  banks,  or  in  moist  open  areas,  and  forest 
edges,  1,300-3,350  m;  Alta  Verapaz;  Baja  Verapaz;  Chiquimula;  Huehuetenango; 
Jalapa;  El  Progreso;  El  Quiche;  San  Marcos;  Zacapa.  Humid  temperate  and  boreal 
regions  of  the  northern  hemisphere,  montane  in  the  tropics  of  the  Old  and  New 
World. 

Plants  terrestrial,  creeping,  trailing,  or  hanging  over  banks;  main  stem  usually  super- 
ficial, rooting  with  long  intervals,  2-3  (-4)  mm  thick  excluding  leaves;  aerial  shoot  systems 
arising  in  a  dorsolateral  position  on  the  main  stem,  ascending  to  stiffly  erect,  up  to  at  least 
50  cm  high,  repeatedly  unequally  branched,  with  strongly  diverging  to  almost  parallel 
branchlets;  ultimate  branchlets  terete,  with  leaves  in  spirals,  or  in  irregular  alternating 
whorls  of  6-8  (-10),  forming  12-16  (-20)  indistinct  longitudinal  ranks,  leaves  patent  to 
ascending  or  somewhat  imbricate,  lance-linear,  6-8  (-10)  mm  long,  0.5-0.8  mm  broad  at 
the  base,  terminating  in  a  long  colorless  hair,  with  smooth  to  sparsely  denticulate  margins; 
peduncles  terminating  main  branchlets,  erect,  up  to  30  cm  long,  simple,  or  bearing  up  to 
6  pedicellate  strobili;  peduncle  leaves  distant,  appressed,  reduced  in  length,  partially 
scarious;  strobili  1.5-6  (-8)  cm  long,  ca.  6  mm  in  diameter  including  sporophylls,  some- 
times forked;  sporophylls  in  alternating  whorls  of  5  or  6,  forming  10-12  longitudinal  ranks, 
4-6  mm  long,  1.5-2.2  mm  broad,  subpeltate,  with  triangular-ovate  to  rhombic-ovate 
acuminate  exterior  face,  with  usually  broadly  scarious,  dentate  to  erose-laciniate  margins, 
the  basiscopic  sporophyll  part  often  distinct  at  maturity;  sporangia  reniform,  1.3-1.6  mm 
broad. 

Lycopodium  clavatum  is  a  variable  species.  Its  habit  appears  to  be  highly  adaptive 
to  external  factors,  but  genetic  variation  also  may  be  involved.  There  is  an  almost 
continuous  series  of  forms  from  amply  branched  plants  with  diverging  branches, 
spreading,  soft-herbaceous  leaves,  and  long,  branched  peduncles,  growing  in 
warm,  moist,  and  sheltered  habitats,  to  small,  compact,  parallel-branched  plants 
with  more  imbricate  and  firm  leaves,  and  short,  simple  or  once-forked  peduncles, 
belonging  to  cold,  exposed  habitats.  The  latter  forms  in  Guatemala  approach  the 
Andean  L.  contiguum  Klotzsch,  which  is  best  considered  a  subspecies  of  L.  clava- 
tum. However,  the  Guatemalan  plants  are  not  so  extremely  reduced  in  habit. 

A.  J.  Sharp  451036  (US)  is  a  mixed  collection,  containing  both  typical  L.  clavatum 
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and  a  plant  similar  to  L.  contiguum.  Other  collections  from  the  same  area  (Santa 
Eulalia,  prov.  Huehuetenango)  indicate  a  forest  environment  which  is  an  unlikely 
habitat  for  L.  contiguum.  Further  investigation  in  the  area  is  needed  in  order  to 
clarify  if  the  plant  in  question  is  an  odd  extreme  aberrant,  or  if  it  can  be  taken  as 
a  considerable  range  extension  for  L.  contiguum. 
Used  for  altar  and  fiesta  decorations. 

Lycopodium  thyoides  H.  &  B.  ex  Willd.,  in  L.,  Species  Plantarum,  ed.  4,  5: 18. 
1810.  L.  complanatum  L.  var.  tropicum  Spring,  in  Marthas,  Flora  Brasiliensis  1:  116. 
1840.  L.  complanatum  L.  var.  adpressifolium  Spring,  Monographic  Lycopodiacees  1: 
102.  1842.  L.  complanatum  L.  var.  thyoides  (H.  &  B.  ex  Willd.)  Christ,  in  Schwacke, 
Plantas  Novas  Mineiras  2:  42.  1900  (as  thujoides).  L.  complanatum  L.  var.  validum 
Weath.,  Proc.  Amer.  Acad.  Arts  45:  414.  1910.  Diphasiastrum  thyoides  (H.  &  B.  ex 
Willd.)  Holub,  Preslia  47: 108.  1975.  Disciplina  (Huehuetenango, /We  Steyermark). 

Terrestrial  in  moist  to  wet  montane  forest,  trailing  over  banks,  or  in  forest  edges; 
most  collections  are  from  Pinus-Quercus  or  from  Liquidambar-Pinus  forests, 
1,300-3,500  m;  Alta  Verapaz;  Baja  Verapaz;  Huehuetenango;  Jalapa;  El  Progreso; 
El  Quiche;  San  Marcos;  Zacapa.  Greater  Antilles;  southern  Mexico  to  Panama; 
montane  in  South  America  to  northernmost  Argentina  and  southeastern  Brazil. 

Plants  terrestrial;  rhizome  creeping,  trailing,  or  hanging  over  banks,  superficial,  rooting 
with  irregular  intervals,  terete,  1.5-2.5  mm  in  diameter  excluding  leaves;  rhizome  leaves 
relatively  distant,  in  irregular  spirals,  or  subverticillate,  subulate,  appressed  to  ascending, 
2-3  mm  long;  aerial  shoots  arising  from  the  rhizomes  in  a  dorsolateral  position  with 
irregular  intervals,  ascending  to  erect,  10-50  cm  high,  with  vegetative  portions  up  to  ca. 
30  cm  high;  the  main  upright  axis  terete  to  somewhat  flattened,  bearing  lateral,  flattened, 
fan-shaped  branch  systems;  ultimate  branchlets  flattened,  dorsiventral,  1.5-4  mm  broad 
including  leaves,  with  trimorphic  leaves  in  4  ranks,  decussate;  upper  leaves  each  with  a 
pointed,  subulate  to  acicular,  appressed  free  blade  1-2  mm  long,  and  a  conspicuous,  ca. 
0.4-0.6  mm  broad,  decurrent  base;  lateral  leaves  bilaterally  compressed,  long-decurrent, 
2.5-7  mm  long  including  the  bases,  the  free  blades  1-3  mm  long,  appressed  to  spreading, 
acuminate  to  long-pointed,  the  leaf  bases  0.6-1.5  mm  broad,  with  almost  parallel  to 
distinctly  diverging  margins,  often  curved  down;  ventral  leaves  inconspicuous,  acicular, 
without  decurrent  base,  1-2  mm  long;  peduncles  terminating  main  upright  axes  or 
stronger  axes  of  upper  lateral  branch  systems,  10-25  cm  long,  terete,  with  rather  distant, 
subulate,  spirally  arranged  leaves,  each  bearing  4-9  pedicellate  strobili;  strobili  2-8  cm 
long,  2-3  mm  in  diameter,  often  with  protracted  sterile  tips;  sporophylls  subpeltate, 
usually  in  6  ranks,  ca.  2-3  mm  long,  1.5-2  mm  broad,  the  outer  portion  broadly  deltoid- 
ovate,  long-cuspidate,  with  almost  entire,  broadly  scarious  margins;  sporangia  sessile  on 
the  sporophyll  base,  reniform,  ca.  1.5  mm  broad,  with  equal  valves. 

Lycopodium  thyoides  is  easily  distinguished  from  all  other  species  of  this  genus  in 
the  area  by  its  pseudomonopodial  branching,  and  dorsiventral  branchlets  with 
decussate  leaves,  reminiscent  of  Cypress  shoots. 

The  present  application  of  the  name  L.  thyoides  is  in  accordance  with  the 
"L.  thyoides -complex"  of  Wilce  (Beih.  Nova  Hedwigia  19:  155-158.  1965). 

No  attempts  have  been  made  here  to  recognize  formally  the  variation  encoun- 
tered in  the  area.  The  Guatemalan  specimens  of  L.  thyoides  suggest  the  existence 
of  perhaps  two  taxa,  differing  in  the  degree  of  branching  and  in  branchlet  width, 
but  formal  recognition  is  better  postponed  until  the  entire  complex  has  been 
carefully  revised. 

LYCOPODIUM  subg.  SELAGO  Baker,  Handbook  of  the  Fern-Allies  8.  1887. 
Huperzia  Bernhardi,  J.  Bot.  (Schrader)  1800(2):  126. 1802.  Plananthus  Pal.-Beauv.  ex 
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Mirbel,  in  Lam.  &  Mirbel,  Hist.  Nat.  Veg.  3:  476;  4:  310.  1802.  Lycopodium  subg. 
Urostachya  Pritzel,  in  Engler  &  Prantl,  Die  Naturlichen  Pflanzenfamilien  1(4):  592. 
1900.  Urostachijs  (Pritzel)  Herter,  Beih.  Bot.  Centralbl.  39:  249.  1922. 

Plants  epiphytic  or  terrestrial,  with  equal  dichotomies  throughout,  the  branches  all 
similarly  developed  or  with  a  slight  functional  differentiation,  pendent,  erect,  or  as- 
cending; roots  emerging  as  a  basal  tuft;  sporophylls  and  vegetative  leaves  alike,  or  some- 
times the  sporophylls  reduced  in  size,  but  never  subpeltate;  sporangia  reniform,  short- 
stalked,  in  the  leaf  axils;  sporangium  wall  cells  sinuate,  strongly  lignified  except  on  outer 
surface;  spores  pitted  or  grooved;  gametophytes  subterranean,  saprophytic,  with  fila- 
mentous paraphyses. 

Subgenus  Selago  is  the  largest  subgenus,  with  probably  more  than  300  species. 
It  stands  apart  from  the  two  other  subgenera  in  several  important  characters.  It 
seems  far  more  distantly  related  to  these  than  these  are  mutually  interrelated. 
Therefore,  some  authors  accept  this  group  as  a  separate  family,  Huperziaceae. 

The  taxonomic  problems  of  the  group  are  great.  In  contrast  to  the  other  sub- 
genera,  no  useable  subdivision  is  apparent  in  subg.  Selago.  Groups  of  various  rank 
have  been  proposed,  but  almost  all  of  these  seem  rather  intimately  interconnected 
morphologically.  A  group  of  epiphytic  species  has  been  separated  as  the  genus 
Phlegmariurus  Holub  (equivalent  of  sect.  Phlegmaria  Baker  ex  Pritzel),  mainly  on  the 
basis  of  differences  of  chromosome  base  numbers.  Although  highly  suggestive, 
this  evidence  comes  from  very  few  species  and  is  somewhat  ambiguous. 

Members  of  this  group  inhabit  almost  all  humid  regions  of  the  world,  from  the 
Arctic  to  the  Antarctic  islands  and  from  sea  level  to  the  snow  limit  on  mountains. 
About  half  of  the  species  are  Tropical  American  with  particular  diversity  along  the 
Andes.  Nineteen  species  are  recognized  in  Guatemala. 

a.  Shoots  abruptly  dimorphic;  the  sporangiate  terminal  divisions  with  strongly  reduced, 
imbricate  leaves  in  4  ranks;  the  basal  divisions  with  expanded,  spreading,  decussate  or 
subdecussate  leaves. 

b.  Leaves  of  sporangiate  divisions  highly  variable,  often  recurrent  to  expanded  or 
semiexpanded  shape,  the  shortest  sporophylls  2  mm  long  or  longer;  expanded  leaves 

ovate  to  broadly  lanceolate,  acute L.  myrsinites. 

b.  Leaves  of  sporangiate  divisions  usually  uniform,  all  appressed,  or  rarely  recurrent  to 
expanded  shape;  shortest  sporophylls  1.5  mm  or  shorter;  expanded  leaves  lanceolate 
or  elliptic  and  obtuse. 

c.  Expanded  leaves  lanceolate,  stems  usually  red  or  reddish;  sporangiate  constricted 
divisions  usually  15-25  cm  long,  with  almost  uniform  sterile  and  sporangiate 

leaves L.  amentaceum. 

c.  Expanded  leaves  elliptic,  obtuse  and  mucronulate;  stems  greenish;  sporangiate 
constricted  divisions  usually  less  than  10  cm  long,  their  sterile  leaves  usually 

longer  than  sporangiate  ones L.  dichaeoides. 

a.  Leaves  uniform  throughout,  or  gradually  reduced  upward,  not  decussate  or  sub- 
decussate,  sporophylls  in  5  or  more  ranks. 

d.  Plants  erect,  or  erect  from  a  decumbent  to  ascending  base,  epiphytic  or  terrestrial; 
leaves  rarely  twisted  at  the  base  to  a  vertical  position  (L.  pithyoides  rarely  pendent 
with  age). 
e.  Leaf  margins  somewhat  denticulate,  leaves  spreading  to  reflexed,  less  than  10  mm 

long L.  reflexum. 

e.  Leaf  margins  entire. 

f.  Shoots  fingerlike,  with  thick,  imbricate  leaves;  leaf  bases  strongly  convex  and 

with  a  basal  swelling  (air  cavity)  abaxially L.  crassum. 

f.  Shoots  with  spreading,  linear  or  lanceolate  leaves,  without  basal  air  cavity. 

g.  Shoots  bottlebrush-like,  at  least  in  basal  divisions;  leaves  linear,  the  longest 

more  than  13  mm  long;  stems  3  mm  or  more  thick  excluding  leaves. 

h.  Longest  leaves  20-35  mm  (or  more)  long,  bisulcate  above  when  dry,  the 

vein  and  margins  prominently  tumid,  the  margins  somewhat  revolute. 

L.  pithyoides. 
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h.  Longest  leaves  13-19  mm  long,  flat  or  shallowly  canaliculate  above,  the 
vein  sometimes  slightly  prominent  above  near  the  leaf  base. 

L.  mexicanum. 

g.  Smaller,  not  densely  leafy  plants;  leaves  narrowly  lanceolate,  with  a  nar- 
rowed lamina  base,  the  longest  7-11  mm  long,  stems  1.5-2  mm  thick  at  the 

base  excluding  leaves L.  bradeorum. 

d.  Plants  pendulous  or  initially  erect,  but  recurved  to  pendulous  when  fully  devel- 
oped, usually  epiphytic;  leaves  often  twisted  at  the  base  and  the  lamina  accordingly 
vertical. 

i.  Vegetative  leaves  of  basal  divisions  filiform,  linear,  or  lanceolate;  the  broadest 
divisions  more  than  15  mm  in  diameter  including  leaves;  the  longest  leaves  10  mm 
or  longer  or,  if  shorter,  not  acicular  or  subulate. 

j.  Stems  ca.  1  mm  or  less  thick  at  the  base  excluding  leaves,  these  not  filiform,  but 
broadened  in  the  middle;  leaves  not  arranged  in  whorls,  with  a  narrowed, 
sometimes  petiole-like,  lamina  base  in  the  basal  leaves;  stems  greenish  white  to 
brown,  or  red. 
k.  Stems  greenish,  or  brownish  when  dry;  average  of  longest  leaves  more  than 

13  mm;  average  of  broadest  leaves  1.5  mm  or  more L.  linifolium. 

k.  Stems  red;  average  of  longest  leaves  7-10  mm;  average  of  broadest  leaves 

1  mm  or  less L.  capillare. 

j.  Stems  ca.  2  mm  or  more  thick  at  the  base  excluding  leaves,  or  ca.  1.5  mm,  but 
then  with  filiform  leaves;  leaves  more  or  less  regularly  whorled  or  in  low, 
separate  spirals,  lamina  bases  narrowed  or  not. 

1.  Leaves  lanceolate,  the  broadest  ones  (sometimes  only  few  at  the  base)  more 
than  1.5  mm  broad. 

m.  Leaves,  especially  of  densely  sporangiate  divisions,  ascending  to  im- 
bricate; lamina  bases  of  vegetative  leaves  not  strongly  narrowed  and 
petiole-like. 

n.  Leaves  of  apical  divisions  in  10  (or  12)  ranks,  formed  by  alternating 
whorls  of  5  (or  6),  hardly  different  from  the  basal  leaves,  almost  com- 
pletely concealing  the  stem  and  sporangia L.  cuernavacense. 

n.  Leaves  of  apical  divisions  in  8  or  6  ranks,  formed  by  alternating  whorls 
of  4  or  3,  slightly  to  strongly  reduced,  the  sporangia  concealed  or 
readily  seen. 

o.  Leaves  of  apical,  densely  sporangiate  divisions  in  alternating 
whorls  of  3,  forming  6  often  very  distinct  ranks,  loosely  ascending 
to  imbricate,  soft-herbaceous  to  somewhat  coriaceous,  usually  not 
concealing  the  sporangia,  often  greatly  reduced.  . . .  L.  taxifolium. 
o.  Leaves  of  apical  divisions  in  alternating  whorls  of  4,  forming  8 
ranks,  rigidly  coriaceous,  closely  imbricate,  covering  the  stem  and 

sporangia  almost  completely L.  hartwegianum. 

m.  Leaves,  even  of  densely  sporangiate  divisions,  wide-spreading  to  patent- 
ascending,  often  subsecund,  the  lamina  base,  at  least  in  basal  divisions, 

narrowed  and  somewhat  petiole-like L.  orizabae. 

1.  Leaves  linear  or  filiform,  the  broadest  ones  1  mm  broad  or  less. 

p.  Leaves  linear-subulate,  0.7-1  mm  broad  in  the  middle,  the  leaf  base  with- 
out red  color L.  dichotomum. 

p.  Leaves  narrowly  linear  to  filiform,  less  than  0.5  mm  broad  in  the  middle, 

often  with  a  red  dot  on  the  leaf  base L.  wilsonii. 

i.  Vegetative  leaves  of  basal  divisions  acicular  to  subulate,  the  longest  leaves  rarely 
exceeding  6  mm,  the  broadest  divisions  rarely  exceeding  6  mm  in  diameter, 
q.  Leaves  distinctly  modified  in  size,  direction,  and  shape  from  the  base  to  the 
stem  apices,  sporophylls  usually  1-3  mm  long  and  0.8-1.2  mm  broad, 
r.  Shortest  sporophylls  2-3  mm  long,  usually  long-acuminate,  subcoriaceous, 
shining,  usually  not  sharply  carinate  except  in  the  leaf  base.  . .  L.  pringlei. 
r.  Shortest  sporophylls  1-1.5  mm  long,  acute  to  short-acuminate,  usually  soft- 
herbaceous,  dull,  abaxially  rounded  to  sharply  carinate  to  the  leaf  apex. 

L.  tuerckheimii. 

q.  Leaves  almost  uniform  in  direction  and  shape,  but  slightly  shorter  toward  stem 
apices,  sporophylls  usually  3-4  mm  long  and  0.5-0.7  mm  broad. 

L.  acerosum. 


FIG.  8.  Lycopodium  subgenus  Selago.  a,  L.  mexicanum,  habit,  x  1/2.  b,  L.  taxifolium,  habit, 
x  V2.  c,  L.  myrsinites,  habit,  x  i/2. 
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Lycopodium  acerosum  Sw.,  Flora  Indiae  Occidentalis  3:  1575.  1806.  (lectotype 
[fide  Proctor,  p.  25, 1977]:  Plumier,  Traite  Fougeres,  t.  166,  fig.  B,  specimen  in  Herb. 
Suriani  no.  635  [P]).  Urostachys  acerosus  (Sw.)  Herter  ex  Nessel  &  Hoehne,  Arch. 
Bot.  Sao  Paulo  1:  399.  1927.  Disciplina  (Huehuetenango,  fide  Steyermark). 

Epiphytic  in  lower  montane  forest,  900-1,500  m;  Alta  Verapaz;  Huehuetenango. 
West  Indies;  southern  Central  America,  northern  South  America  (rare);  southeast- 
ern Brazil. 

Plants  epiphytic,  delicate,  flaccidly  pendent,  at  least  up  to  60  cm  long;  shoots  including 
leaves  almost  equally  thick  throughout,  5-7  mm  in  diameter,  or  gradually  tapering  to  3^1 
mm  in  apical  divisions,  amply  branched,  up  to  7-10  times  dichotomous,  with  parallel 
hanging  divisions,  or  the  basal  ones  somewhat  spreading,  often  discontinuously  and 
usually  unilaterally  sporangiate  from  20-30  cm  above  the  base  and  upward;  stems  exclud- 
ing leaves  0.5-0.7  mm  thick,  tapering  to  ca.  0.3  mm,  usually  almost  concealed  by  the 
leaves,  pale  green  to  stramineous;  leaves  almost  uniform  throughout  or  somewhat  shorter 
upward,  in  the  basal  divisions  borne  in  alternating  whorls,  or  low,  irregular  spirals  of  5  or 
6,  forming  10  or  12  indistinct  longitudinal  ranks,  in  apical  divisions  usually  with  (3-)  4  (-5) 
leaves  in  each  whorl,  densely  crowded,  the  distance  between  whorls  ca.  0.5-1  mm;  leaves 
falcately  ascending  to  sigmoid,  upward  more  imbricate  or  somewhat  secund,  linear- 
attenuate  to  almost  filiform  in  the  basal  divisions,  4-6  mm  long,  0.2-0.3  mm  broad  at  the 
base,  convex  beneath,  with  decurrent  bases,  canaliculate  above,  with  smooth  margins, 
soft-herbaceous  in  texture;  vegetative  leaves  of  sporangiate  divisions  conform,  but  usually 
3-4  mm  long;  sporophylls  with  broadened,  somewhat  clasping  base,  long-acuminate,  3-4 
mm  long,  0.5-0.7  mm  broad  at  the  base,  with  a  prominent  decurrent  vein  in  the  base, 
partly  concealing  the  sporangium;  sporangia  reniform,  ca.  0.7  mm  broad. 

The  present  species  has  commonly  been  referred  to  Lycopodium  verticillatum 
L.  f.  or  L.  setaceum  Lam.,  both  of  which  are  based  on  material  from  Reunion  Island 
and  are  probably  conspecific.  In  contrast  to  Proctor  (Flora  of  the  Lesser  Antilles, 
1977,  p.  25),  I  believe  that  the  Tropical  American  population  of  the  present  species 
is  sufficiently  distinct  from  Old  World  L.  verticillatum  to  be  maintained  as  a  differ- 
ent species,  although  they  seem  close.  The  Reunion  population  is  more  robust  and 
usually  more  densely  and  omnilaterally  sporangiate  and  has  longer  leaves  than  the 
American  one.  Lycopodium  portoricense  Underw.  &  Lloyd  (type  from  Puerto  Rico) 
is  possibly  conspecific  with  L.  acerosum.  It  may  represent  only  a  luxuriant  growth 
form,  growing  on  soil  in  ample  light. 

In  Guatemala,  L.  acerosum  is  most  closely  related  to  L.  pringlei  and  L.  tuerckheimii. 
It  is  known  from  only  two  collections. 


Lycopodium  amentaceum  B.  011gaard,  Amer.  Fern  J.  72:  53,  /.  1-4.  1982. 

Epiphytic  in  montane  or  cloud  forest,  1,800-2,300  m;  Guatemala;  El  Quiche. 
Colombia;  Venezuela. 

Plants  epiphytic,  pendent,  up  to  60  cm  long;  shoots  with  abruptly  dimorphic  leaves; 
basal  divisions  with  expanded  leaves  up  to  50  cm  long,  (10-)  12-20  mm  broad  including 
leaves;  apical  constricted  divisions  up  to  30  cm  long,  highly  compound,  tassel-like,  1.2-1.8 
mm  thick  including  the  imbricate,  reduced  leaves;  stems  excluding  leaves  slender,  lax,  ca. 
1  mm  thick  at  the  base,  tapering  to  ca.  0.5  mm  upward,  terete  to  somewhat  ridged  by 
decurrent  leaf  bases,  usually  bright  red,  up  to  6  times  dichotomous;  expanded  leaves  of 
basal  divisions  decussate  or  subdecussate,  in  4  ranks,  with  the  leaf  pairs  2.5^4  mm  apart, 
patent  to  perpendicular  to  the  stem,  oblong-lanceolate,  with  obtuse  or  mucronulate  apex, 
with  almost  symmetric  base  and  apex,  straight  or  somewhat  recurved,  the  lamina  usually 
vertical  by  a  twist  of  the  base;  fully  expanded  leaves  (4-)  6-10  mm  long,  2-3  (-3.5)  mm 
broad,  soft-herbaceous,  flat,  or  slightly  folded  down  along  the  vein  when  dry,  the  vein 
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evident  but  not  prominent;  reduced  leaves  of  apical  divisions  decussate,  the  leaf  pairs  1-3 
mm  apart,  loosely  to  closely  imbricate,  almost  uniform  throughout,  broadly  ovate  with 
rounded  to  acute  or  mucronate,  falcate  apex,  clasping  with  the  base,  abaxially  rounded  to 
carinate,  1.2-1.7  mm  long,  1.2-1.5  mm  broad,  equalling  or  slightly  exceeding  the  sporan- 
gia; sporangia  ca.  1  mm  broad. 

Lycopodium  amentaceurn  is  a  close  relative  of  L.  callitrichifolium  Mett.  and  L.  cu- 
neifolium  Hieron.,  a  group  of  rather  rare,  delicate  epiphytes  from  the  northern 
Andes  and  southern  Central  America.  It  is  distinguished  from  both  of  these 
related  species  by  its  larger  size,  longer,  transverse-symmetric,  oblong-lanceolate 
expanded  leaves.  From  L.  myrsinites  it  may  be  separated  by  the  red  stems,  uniform 
leaves  of  the  constricted  branches,  and  narrower  expanded  leaves. 


Lycopodium  bradeorum  Christ,  Repert.  Spec.  Nov.  Regni  Veg.  8:  20.  1910. 
Urostachys  bradeorum  (Christ)  Herter  ex  Nessel,  Barlappgewachse  154.  1939  (as 
bradeorus). 

Epiphyte  in  mid-altitude  forests,  altitude  ca.  900  m;  Alta  Verapaz.  Costa  Rica; 
Ecuador. 

Plants  epiphytic,  upright  or  ascending,  bushy,  with  branches  dense  and  spreading,  firm, 
up  to  18  cm  high;  shoots  including  leaves  usually  almost  equally  thick  throughout,  ca. 
15-20  mm  in  diameter,  4-8  times  dichotomous,  sporangiate  from  ca.  10  cm  above  the  base 
and  upward;  stems  excluding  leaves  ca.  1.5-2  mm  thick  at  the  base,  tapering  to  ca.  0.7  mm, 
prominently  ridged  by  decurrent  leaf  bases,  pale  brownish  when  dry;  leaves  almost  uni- 
form in  size  and  shape  throughout,  not  covering  the  stem,  borne  in  alternating  whorls  or 
low  spirals  of  3,  producing  6  indistinct  longitudinal  ranks,  the  distance  between  whorls  ca. 
1-3  mm;  leaves  patent-spreading  to  ascending,  straight  or  slightly  recurved,  without  a 
basal  twist,  narrowly  lanceolate  with  a  narrowed,  petiole-like  lamina  base  and  short-acute 
apex,  7-11  mm  long,  ca.  1  mm  broad,  coriaceous,  adaxially  flat  or  slightly  concave,  with 
revolute  smooth  margins;  the  narrowed  lamina  base  of  sporangiate  leaves  usually  broad- 
ened and  somewhat  clasping  the  sporangium;  the  vein  prominent  below,  forming  a  prom- 
inent decurrent  ridge  on  the  stem;  leaf  bases  in  basal  divisions  with  broadening  and 
prominently  decurrent  leaf  margins  and  vein;  sporangia  reniform,  ca.  1  mm  broad. 

Lycopodium  bradeorum  is  closely  allied  to  L.  orhabae,  which  see  for  discussion. 
Lycopodium  bradeorum  was  reported  for  the  Chiapas  province  in  Mexico  by  A.  R. 
Smith  (1981).  However,  all  specimens  cited  as  such  (loc.  tit.  p.  252)  were  found  to 
fit  better  into  L.  orizabae. 


Lycopodium  capillare  Sod.,  Recensio  Cryptogamarum  Vascularium  Qui- 
tensium  90.  1883.  L.  sarmentosum  Spring  var.  rubescens  Spring,  Monographic  des 
Lycopodiacees  2:  13.  1850.  L.  sarmentosum  var.  capillare  (Sod.)  Sod.,  Anales  Univ. 
Cenrr.  Ecuador  XII  (81):  328. 1895.  L.  guatemalense  Maxon,  Contr.  U.S.  Natl.  Herb. 
17:  177,  pi.  9.  1913  (type  from  Pansamala',  Tuerckheim  ed.  Donn.-Sm.  957).  Uro- 
stachys guatemalensis  (Maxon)  Herter,  Repert.  Spec.  Nov.  Regni  Veg.  19: 165. 1923. 
U.  capillaris  (Sod.)  Herter,  Index  Lycopodiorum  54.  1949.  U.  rubescens  (Spring) 
Herter,  torn.  tit.  79. 

Epiphytic,  in  lower  montane  rain  forests,  850-1,500  m;  Alta  Verapaz;  Hue- 
huetenango.  Southern  Mexico  to  Costa  Rica;  northern  South  America  (rare). 

Delicate,  pendulous  epiphytes,  10-34  cm  long;  stems  slender  to  almost  threadlike, 
0.5-0.8  mm  thick  at  the  base  excluding  leaves  when  dry,  almost  equally  thick  throughout, 
straight  to  slightly  flexuous,  terete  or  somewhat  ridged  by  decurrent  leaf  bases,  pale  to 
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bright  red,  6-9  (-13)  times  dichotomous,  often  with  densely  aggregated  terminal  branches, 
hanging  nearly  parallel;  shoots  including  leaves  almost  equally  thick  throughout,  ca.  12-18 
mm  in  diameter,  discontinuously  sporangiate  from  5-25  cm  above  the  rooting  base;  leaves 
almost  uniform  throughout,  not  whorled,  but  often  in  occasional  pairs  or  groups  of  3  close 
together,  borne  spirally  in  4-6  indistinct  ranks,  subdistant,  with  an  average  leaf  distance 
of  1-1.5  mm  in  sterile  zones,  often  closer  in  densely  sporangiate  zones;  leaves  wide- 
spreading  to  obliquely  falcate-ascending,  their  laminae  radial-vertical  by  a  twist  of  the  leaf 
base,  narrowly  to  linear-lanceolate,  sometimes  almost  straight,  but  usually  more  or  less 
strongly  and  obliquely  falcate,  (5-)  7-10  (-12)  mm  long,  0.6-1  mm  broad,  softly  to  firmly 
herbaceous,  with  smooth,  flat  or  slightly  revolute  margins,  the  vein  obscure  to  somewhat 
prominent  above;  the  leaf  bases  narrowed,  petiole-like,  perpendicular  to  deflexed  from  the 
stem;  sporangia  reniform,  ca.  1  mm  broad. 

Lycopodium  capillare  is  related  to  L.  linifolium,  but  can  be  distinguished  from  the 
latter  by  its  more  delicate  habit  and  its  red  stems.  Lycopodium  underwoodianum 
Maxon  (type  from  Costa  Rica)  is  equally,  or  even  more,  delicate,  but  it  has  longer 
leaves  and  lacks  the  red  color.  I  am  uncertain  about  its  distinctness  from 
L.  capillare.  Lycopodium  undenvoodianutn  occurs  very  rarely  within  the  range  of 
L.  capillare. 

Lycopodium  crassum  H.  &  B.  ex  Willd.,  in  L.,  Species  Plantarum,  ed.  4,  5:  50. 
1810.  Urostachys  crassus  (H.  &  B.  ex  Willd.)  Herter  ex  Nessel,  Barlappgewachse  75. 
1939.  Huperzia  crassa  (H.  &  B.  ex  Willd.)  Rothmaler,  Feddes  Repert  Spec.  Nov. 
Regni  Veg.  54:  60.  1944. 

In  open  alpine  meadows,  2,700-3,300  m;  Huehuetenango.  Southern  Mexico  to 
Panama;  Andean  South  America  south  to  Peru. 

Plants  terrestrial,  ascending  to  erect,  fully  outgrown  individuals  forming  loose  clumps 
with  numerous  finger-like  shoots  in  the  center,  and  prostrate-ascending,  juvenating  di- 
visions in  the  basal  periphery;  young  individuals  with  few  erect  shoots  from  the  prostrate 
basal  divisions;  erect  shoots  6-20  cm  high,  1-3  (-4)  times  dichotomous  throughout  their 
length;  basal  shoots  repeatedly  branching,  giving  off  erect,  and  new  prostrate,  stem  apices; 
shoots  terete,  equally  thick  throughout,  6-8  (-10)  mm  thick  including  the  leaves,  2-3  mm 
excluding  leaves  when  dry,  sporangiate  from  a  few  centimeters  above  the  base;  leaves  in 
8  or  10  ranks,  formed  by  alternating  irregular  whorls  of  4-5  leaves,  usually  imbricate  and 
covering  the  stem  throughout,  sometimes  ascending  to  loosely  imbricate  in  basal  divisions; 
vegetative  leaves  of  basal  divisions  narrowly  lanceolate  from  a  1-mm  broad  base,  convex 
abaxially,  6-8  mm  long,  1-1.3  (-1.5)  mm  broad,  broadest  in  the  middle,  upward  gradually 
changing  to  narrowly  triangular-lanceolate,  falcately  curved,  strongly  convex,  with  a 
prominent  basal  swelling  (air  cavity)  abaxially,  5.5-6.5  (-8)  mm  long,  1.3-1.5  mm  broad 
just  above  junction  with  stem,  evenly  tapering,  the  margins  smooth  to  slightly  and  irreg- 
ularly rugulose  at  the  tips,  green  to  yellowish  green,  usually  whitish  pruinose;  sporangia 
ca.  1.5-2  mm  broad. 

The  plants  referred  to  this  species  here  are  more  slender  and  less  colored  than 
the  type  variety  from  Ecuador,  and  it  may  deserve  recognition  as  a  separate  taxon, 
together  with  similar  material  from  southern  Mexico  to  Costa  Rica  and  Panama. 
Until  the  whole  complex  has  been  carefully  studied,  I  prefer  to  apply  the  name  L. 
crassum  tentatively,  in  a  broad  sense  for  the  Guatemalan  plants.  Only  nomen- 
clatural  synonyms  are  included  above. 

This  species  belongs  to  a  group  with  its  main  development  in  the  Andean 
paramos. 

Lycopodium  cuernavacense  Underw.  &  Lloyd,  Bull.  Torrey  Bot.  Club  33:  110. 
1906.  Urostachys  cuernavacensis  (Underw.  &  Lloyd)  Herter  ex  Nessel,  Bar- 
lappgewachse 92.  1939  (as  cuemavensis). 
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Hanging  epiphyte  in  montane  moist  or  rain  forests,  or  in  evergreen  cloud 
forests,  2,900-4,000  m;  El  Quiche;  San  Marcos.  Southern  Mexico  (2,100-3,000  m). 

Plants  epiphytic,  robust,  pendulous  or  recurved  from  an  erect  base,  15-50  (-65)  cm  long; 
shoots  up  to  4  (-6)  times  dichotomous,  almost  equally  thick  throughout,  or  gradually 
tapering  toward  the  apex,  10-25  mm  in  diameter,  including  leaves,  at  the  base,  upward 
tapering  to  (6-)  9-15  mm,  sporangiate  from  15-25  cm  above  the  base  and  upward;  stems 
3-5  mm  thick  at  the  base  excluding  leaves  when  dry,  tapering  to  ca.  3  (-2)  mm,  ridged  by 
decurrent  leaf  bases,  pale  brownish  or  greenish  when  dry;  leaves  almost  uniform  through- 
out, or  gradually  reduced  in  size,  borne  in  alternating  whorls  of  5  (or  6),  forming  10  (or  12) 
indistinct  longitudinal  ranks,  the  whorls  inserted  with  intervals  of  1  -3  mm,  gradually  more 
crowded  upward;  leaves  ascending  to  imbricate,  regularly  radial  or  somewhat  twisted  and 
subsecund  at  base,  slightly  recurved  to  ascending  near  the  base,  upward  ascending  to 
imbricate,  almost  completely  concealing  the  stem  and  sporangia,  narrowly  lanceolate, 
softly  to  rigidly  coriaceous,  dull  dark  green  to  somewhat  shining,  flat,  or  with  slightly 
revolute,  smooth  margins;  basal  leaves  usually  10-20  mm  long,  1.8-2.2  mm  broad,  broad- 
est just  above  the  base,  upward  gradually  reduced  to  ca.  (6-)  8-10  mm  long  and  1.7-2  mm 
broad,  often  somewhat  clasping  the  sporangium  at  the  base,  the  vein  usually  evident 
throughout;  sporangia  reniform,  1.5-2  mm  broad. 

Lycopodium  cuernavacense  is  a  close  relative  of  L.  taxifolium  and  L.  hartwegianum. 
From  L.  taxifolium  it  can  be  distinguished  by  its  more  rigid,  thicker  stems  which  are 
almost  completely  concealed  by  the  leaves.  The  safest  character  is  the  number  of 
leaves  in  the  whorls,  as  indicated  in  the  key.  The  two  are  also  very  different 
ecologically.  Lycopodium  hartivegianum  differs  from  L.  cuernavacense  mainly  in  leaf 
arrangement  and  width.  The  two  species  are  ecologically  rather  alike  and  are 
possibly  only  marginally  distinct. 

Lycopodium  dichaeoides  Maxon,  Proc.  Biol.  Soc.  Wash.  18:  231-232.  1905. 
Urostachys  dichaeoides  (Maxon)  Herter  ex  Nessel,  Barlappgewachse  252.  1939. 

Humid  forests  at  ca.  1,000  m  altitude;  Alta  Verapaz  (type  from  near  Finca 
Sepacuite,  Cook  &  Griggs  251).  Costa  Rica;  Panama;  Colombia;  Ecuador. 

Pendent  epiphytes,  at  least  up  to  60  cm  long;  shoots  dimorphic,  in  the  basal  divisions  of 
the  plant,  up  to  ca.  25-35  cm  from  the  base,  ca.  12-17  mm  in  diameter  including  the  broad, 
expanded  leaves,  then  abruptly  constricted  to  1-2  mm  including  the  imbricate  reduced 
leaves  of  sporangiate,  apical  divisions;  stems  slender,  terete,  and  somewhat  ridged  by 
decurrent  leaf  bases,  ca.  1  mm  thick  excluding  leaves,  pale  greenish,  up  to  6  times  dichot- 
omous; leaves  of  expanded  divisions  uniform  in  position,  size,  and  shape  throughout,  in 
4  regular  ranks,  decussate,  almost  continuously  overlapping  throughout,  diverging 
65°-80°  from  the  stem,  elliptic  to  oblong,  broadest  in  the  middle  or  just  below,  6-9  mm 
long,  3-4  mm  broad,  with  mucronulate  apex,  and  smooth,  slightly  revolute  margins,  the 
vein  obscure  above,  evident  but  not  prominent  below;  the  lamina  turned  to  vertical  posi- 
tion; apical  constricted  divisions  usually  3-8  cm  long,  their  leaves  in  4  ranks,  ±  regularly 
decussate,  all  or  almost  all  sporangiate,  appressed  and  clasping  with  their  bases,  ovate  to 
triangular-ovate,  short-  to  long-cuspidate,  somewhat  involute,  sharply  carinate,  ca.  1.5 
(-2.7)  mm  long,  ca.  1  (-1.3)  mm  broad,  equalling  the  sporangia  or  up  to  1.5  times  longer, 
the  distance  between  successive  leaf  pairs  0.5-1  (-2.5)  mm;  sporangia  ca.  1  mm  in 
diameter. 

Lycopodium  dichaeoides  is  often  confused  with  L.  aqualupianum  Spring,  to  which 
it  is  closely  related,  and  with  L.  callitrichifolium.  From  the  former  species  it  is 
distinguished  by  its  more  obtuse  and  elliptic  (not  ovate)  leaves,  which  usually 
diverge  by  a  more  open  angle  from  the  stem,  and  especially  by  its  shorter  and 
more  slender  constricted  shoots.  The  constricted  shoots  of  L.  dichaeoides  are  usually 
almost  completely  sporangiate,  whereas  L.  aqualupianum  has  extensive  sterile 
zones.  Lycopodium  aqualupianum  seems  to  be  absent  from  Central  America,  but 
occurs  throughout  the  Antilles  and  in  northern  Venezuela  to  western  Colombia, 
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where  its  distribution  overlaps  that  of  L.  dichaeoides.  Both  species  belong  to  lower 
altitude  forests.  L.  callitrichifolium  Mett.  occurs  in  high-altitude  montane  forests, 
typically  in  cloud  forests  in  the  northern  Andes.  It  differs  from  L.  dichaeoides  by  its 
red  stems,  by  a  more  irregular  leaf  arrangement  in  the  expanded  shoot  portions, 
and  by  its  smaller  and  more  distant,  usually  not  overlapping,  leaves. 

Lycopodium  dichotomum  Jacq.,  Enumeratio  Stirpium  Vindobonensi  314. 1762. 
Huperzia  dichotoma  (Jacq.)  Trevis.,  Atti  Soc.  Ital.  Sci.  Nat.  17:  248. 1874.  Lycopodium 
chamaepeuce  Herter,  Bot.  Jahrb.  Syst.  43,  Beibl.  98:  50.  1909.  Urostachys  dichotomus 
(Jacq.)  Herter,  Beih.  Bot.  Centralbl.  39:  249.  1922.  U.  chamaepeuce  (Herter)  Herter, 
Repert.  Spec.  Nov.  Regni  Veg.  19:  164.  1923. 

Epiphytic,  or  occasionally  on  the  ground,  in  lowland  rain  forests,  sea  level  to  300 
(-900)  m;  Alta  Verapaz;  Izabal;  Pete'n.  Florida;  West  Indies;  southern  Mexico  to 
Panama;  northern  South  America. 

Plants  usually  epiphytic,  pendent  or  recurved,  lax  to  subrigid,  sparsely  to  densely  and 
spreadingly  branched,  usually  up  to  25  cm  long;  shoots  including  leaves  almost  equally 
thick  throughout,  or  tapering  from  ca.  2.5-4  cm  in  diameter  at  the  base  to  ca.  12-20  mm 
in  apical,  densely  sporangiate  divisions,  usually  3-5  (-6)  times  dichotomous,  sporangiate 
from  ca.  10-15  cm  above  the  base  and  upward;  stems  excluding  leaves  2-3  (-5)  mm  thick 
at  the  base,  upward  tapering  to  ca.  1.5-2  mm,  ridged  by  decurrent  leaf  bases,  pale  green 
to  brownish  when  dry;  leaves  almost  uniform  throughout,  or  gradually  reduced  in  size 
upward,  borne  in  alternating  whorls  or  low  spirals  of  5  or  6,  forming  10  or  12  indistinct 
longitudinal  ranks,  the  distance  between  whorls  ca.  1-1.5  (-2)  mm,  usually  almost  con- 
cealing the  stem;  leaves  of  basal  divisions  patent  to  spreading,  usually  somewhat  falcate, 
upward  more  ascending,  rarely  somewhat  reflexed,  linear-subulate,  gradually  tapering, 
15-23  mm  long,  0.7-1  mm  broad,  adaxially  slightly  concave  to  canaliculate  and  sometimes 
with  slightly  prominent  vein,  abaxially  with  slightly  to  sharply  prominent  vein,  herbaceous 
to  somewhat  coriaceous,  with  smooth,  revolute  margins;  leaves  of  apical  divisions  con- 
form, or  reduced  to  8-15  mm  long,  and  to  0.5  mm  broad,  often  twisted  at  the  base  and  the 
lamina  accordingly  vertical,  usually  softer  and  flatter;  leaf  bases  green,  long  and  promi- 
nently decurrent,  as  broad  as  the  lamina,  or  slightly  broadening,  with  sharply  prominent 
vein;  sporangia  reniform,  ca.  1.5  mm  broad. 

The  Guatemalan  material  of  L.  dichotomum  differs  somewhat  from  West  Indian 
and  more  southern  Central  American  and  South  American  material  of  the  same 
species.  It  has  a  more  robust  habit,  longer  and  more  coriaceous  leaves,  with  basally 
prominent  vein  in  the  basal  divisions.  These  characters  are  suggestive  of  L.  pith- 
yoides,  but  the  two  species  are  otherwise  easy  to  recognize. 

Urostachys  mortonii  Herter  (Repert.  Spec.  Nov.  Regni  Veg.  28:  108.  1930),  U. 
schlechtendalii  Nessel  (Revista  Sudamer.  Bot.  6:  164,  t.  11,  fig.  51.  1940),  and  U. 
lindeneri  Herter  ex  Nessel  (toe.  tit.  fig.  50)  have  types  from  Guatemala  and  Mexico. 
Their  original  descriptions  and  illustrations  indicate  that  they  all  belong  to  the 
present  species,  but  I  have  not  seen  the  type  specimens. 

Lycopodium  hartwegianum  Spring,  Monographic  des  Lycopodiacees  2:  14. 
1850.  Huperzia  harhvegiana  (Spring)  Trevisan,  Atti.  Soc.  Ital.  Sci.  Nat.  17:  248. 1874. 
L.  funddi  Herter,  Bot.  Jahrb.  Syst.  43,  Beibl.  98:  44.  1909.  L.  caracasicum  Herter, 
Hedwigia  49:  88.  1909.  Urostachys  hartwegianus  (Spring)  Herter  ex  Nessel,  Ba'r- 
lappgewachse  90.  1939.  U.  caracasicus  (Herter)  Herter  ex  Nessel,  toe.  cit.  U.  funckii 
(Herter)  Herter  ex  Nessel,  toe.  cit.  U.  maxonii  Herter  ex  Nessel,  Revista  Sudamer. 
Bot.  6:  165.  1940. 

On  rocks,  or  epiphytic  in  montane  rain  forests  or  cloud  forests,  ca.  3,000  m; 
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Solola.  Southern  Mexico  to  Costa  Rica;  northern  Andes  from  Venezuela  to 
Ecuador. 

Plants  epiphytic  or  rupestral,  robust,  recurved  from  an  erect  base,  or  entirely  pendent, 
15-25  (-60)  cm  long;  stems  3-5  mm  thick  at  the  base  excluding  leaves,  when  dry,  tapering 
to  ca.  2  mm  toward  the  apex,  somewhat  ridged  by  decurrent  leaf  veins,  pale  brownish  or 
greenish  when  dry,  up  to  6  times  dichotomous;  shoots  including  leaves  equally  thick 
throughout  in  young  plants,  tapering  in  fully  developed  plants,  15-20  mm  in  diameter  at 
the  base,  upward  tapering  to  (6-)  8-10  mm,  sporangiate  from  20-30  cm  above  the  base  and 
upward;  leaves  almost  uniform  throughout,  or  gradually  reduced  in  size  upward,  borne  in 
alternating  whorls  of  4,  forming  8  longitudinal  ranks,  the  whorls  inserted  with  a  distance 
of  2-4  mm,  gradually  more  crowded  upward;  leaves  ascending  to  imbricate,  regularly 
radial,  or  slightly  twisted  and  subsecund  near  the  base,  upward  almost  completely  con- 
cealing the  stem  and  sporangia,  lanceolate,  rigidly  coriaceous,  brightly  shining,  the  basal 
leaves  usually  14-20  mm  long,  2.5-3.5  mm  broad,  broadest  shortly  above  the  base,  upward 
gradually  reduced  to  ca.  8  mm  long  and  2  mm  broad,  often  somewhat  clasping  with  the 
base,  the  apical  leaf  portion  slightly  convex  to  slightly  concave,  the  margins  smooth;  the 
vein  somewhat  prominent  abaxially  at  the  base,  decurrent,  apically  obscure;  sporangia 
reniform,  2-2.5  mm  broad. 

A  close  relative  of  L.  cueniavacense,  which  see  for  discussion  of  characters. 
Lycopodium  hartivegianum  appears  to  be  very  rare  throughout  Central  America,  but 
it  is  more  frequent  in  the  Andes.  Its  growth  habit  varies  greatly  as  a  response  to 
exposure  and  humidity.  In  Guatemala,  it  is  recorded  from  a  single  collection  of 
Volca'n  Atitlan  and  from  a  garden  collection  from  Guatemala  City. 


Lycopodium  linifolium  L.,  Species  Plantarum  2:  1100.  1753.  Hupertia  linifolia 
(L.)  Trevisan,  Atti  Soc.  Ital.  Sci.  Nat.  17:  248. 1874.  Urostachys  linifolius  (L.)  Herter, 
Repert.  Spec.  Nov.  Regni  Veg.  19:  165.  1923. 

Epiphytic  in  rain  forests,  montane  rain  forests,  most  common  in  Alta  Verapaz, 
and  rarely  in  seasonal  evergreen  forests,  from  sea  level  to  1,600  m;  Alta  Verapaz; 
Huehuetenango;  Izabal;  Peten;  Quezaltenango;  San  Marcos;  Solola.  West  Indies; 
southern  Mexico  to  Panama;  northern  South  America. 

Plants  epiphytic,  flaccidly  pendulous,  10-60  (-80)  cm  long;  stems  slender,  0.7-1.0  mm 
thick  at  the  base  excluding  leaves  when  dry,  slightly  tapering  upward,  almost  straight  to 
somewhat  flexuous,  terete  or  somewhat  ridged  by  decurrent  leaf  bases,  whitish  green  in 
life,  pale  brownish  when  dry,  2-5  (-8)  times  dichotomous,  often  densely  aggregated  in 
terminal  fasciculate  clusters,  hanging  nearly  parallel  to  somewhat  divergent;  shoots  includ- 
ing leaves  equally  thick  throughout,  or  gradually  tapering  upward,  (2.5-)  3-4  cm  in 
diameter  near  the  stem  base,  in  fully  developed  individuals  usually  tapering  to  2  or  1.5  cm, 
rarely  to  0.7  cm,  discontinuously  sporangiate  from  ca.  10-25  cm  above  the  base,  almost 
continuously  sporangiate  in  terminal  clusters;  leaves  usually  gradually  reduced  in  length 
and  width  from  the  base  and  upward,  or  almost  uniform  throughout  in  juvenile  plants,  not 
whorled,  borne  spirally  in  5-6  indistinct  ranks,  but  often  in  occasional  pairs  or  groups  of 
3  leaves,  subdistant,  with  an  average  leaf  distance  of  1.5-3  mm  in  sterile  divisions,  more 
crowded  in  densely  sporangiate  divisions;  leaves  wide-spreading  to  obliquely  falcate- 
ascending,  their  lamina  radial-vertical  by  a  twist  of  the  leaf  base,  lanceolate  near  the  stem 
base,  higher  up  narrowly  lanceolate  to  linear-lanceolate,  rarely  almost  subulate  in  strongly 
reduced  terminal  branches,  almost  straight  to  strongly  oblique-falcate,  13-24  mm  long, 
1.5-3  mm  broad,  usually  broadest  in  the  basal  third,  upward  reduced  to  (5-)  10-15  mm 
long  and  (0.5-)  1-2  mm  broad,  flat,  soft-herbaceous,  with  smooth  margins  and  clearly 
visible,  slightly  prominent  vein;  leaf  base  strongly  narrowed,  petiole-like,  perpendicular  to 
deflexed  from  the  stem,  twisted;  sporangia  reniform,  1-1.5  mm  broad. 

A  number  of  varieties  can  be  recognized  in  L.  linifolium,  but  all  Guatemalan 
specimens  studied  agree  with  the  type  variety. 
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Slender  specimens  of  L.  taxifolium  are  often  determined  as  L.  linifolium,  but  they 
are  easily  recognized  by  their  whorled  leaves  and  thicker  stem  bases. 

Lycopodium  mexicanum  Herter,  Bot.  Jahrb.  Syst.  43,  Beibl.  98:  49.  1909.  Uro- 
stachys  mexicanus  (Herter)  Herter,  Repert.  Spec.  Nov.  Regni  Veg.  19:  164.  1923. 

Usually  epiphytic,  but  frequently  terrestrial  on  mossy  rocks  or  banks,  in  mon- 
tane rain  forests,  cloud  forests,  and  Cupressus  forests,  2,000-3,330  m;  Baja  Verapaz; 
Chimaltenango;  Huehuetenango;  El  Progreso;  El  Quiche;  Solola'.  Greater  Antilles; 
southern  Mexico  to  El  Salvador  and  probably  Nicaragua. 

Plants  epiphytic  or  terrestrial,  erect  from  a  decumbent  or  even  hanging  base,  usually 
15-30  cm  high  or  up  to  50  cm  long,  2-4  (-5)  times  dichotomous;  stems  3-4.5  mm  in 
diameter  excluding  leaves  at  the  base,  when  dry,  tapering  to  1.5-2.5  mm  upward,  usually 
densely  covered  by  decurrent  leaf  bases;  shoots  including  leaves  almost  equally  thick 
throughout,  (1.5-)  2-3.5  (-4)  cm  in  diameter  or  slightly  tapering  upward,  usually  ex- 
hibiting a  periodic  variation  in  leaf  length  along  the  stem,  sporangiate  in  separate,  season- 
ally produced  zones  from  10-20  cm  above  the  base,  upward  often  continuously  sporan- 
giate; leaves  crowded,  almost  uniform  throughout,  or  exhibiting  a  repeated  periodic 
variation  in  length  along  the  stem,  in  10  or  12  ranks  formed  by  alternating,  irregular  whorls 
of  5  or  6,  the  distance  between  successive  whorls  1-3  mm;  leaves  spreading  to  somewhat 
reflexed,  straight  to  somewhat  recurved,  or  obliquely  curved  and  somewhat  secund,  rarely 
patent-ascending,  linear  to  linear-subulate,  the  longest  leaves  13-19  mm,  the  shortest  (6-) 
8-11  (-12)  mm  long,  0.9-1.1  (-1.3)  mm  broad,  flat  to  shallowly  canaliculate  above  when 
dry,  with  obscure  to  slightly  prominent  vein  at  the  base,  rounded,  or  with  prominent  vein 
beneath,  with  smooth,  slightly  revolute  margins;  leaf  bases  with  prominently  decurrent 
margins  and  vein,  slightly  broadening  from  the  leaf  insertion,  or  equally  broad,  red  to  pink 
or  brownish;  sporangia  reniform,  ca.  2  mm  broad. 

The  concept  of  L.  mexicanum  is  not  entirely  clear,  because  no  type  was  indicated 
by  Herter,  and  because  Herter  (1949)  later  reduced  this  name  to  synonymy  under 
L.  pithyoides.  However,  the  combination  of  the  original  diagnosis,  with  the  material 
from  the  area  in  Mexico  indicated  with  it,  points  to  the  present  concept  of  the 
species.  According  to  this,  L.  mexicanum  is  both  morphologically  and  ecologically 
different  from  L.  pithyoides,  and  in  some  characters,  seems  intermediate  between 
this  and  L.  hippurideum.  The  bisulcate,  adaxial  sides  of  the  leaves  of  L.  pithyoides 
are  readily  distinguishable  from  the  smooth  or  canaliculate  ones  of  both  L.  mex- 
icanum and  L.  hippurideum,  but  the  distinction  between  the  last  two  species  is  more 
subtle.  Lycopodium  mexicanum  usually  has  a  marked  seasonally  induced  variation 
in  leaf  length,  resulting  in  regular  constrictions  along  the  shoots,  whereas  the  leaf 
development  in  L.  hippurideum  is  almost  completely  regular.  Lycopodium  mexicanum 
is  predominantly  epiphytic,  whereas  L.  hippurideum  is  terrestrial.  Since  epiphytic 
habitats  are  much  more  liable  to  dessication  during  periods  of  dryness  than  are 
adjacent  terrestrial  habitats,  these  differences  of  leaf  development  may  simply 
reflect  the  different  effect  of  seasonal  climatic  variation.  On  the  other  hand,  the 
very  slight  development,  along  with  the  lack  of  coloration  of  the  leaf  bases,  in 
L.  hippurideum  seems  sufficient  reason,  in  combination  with  the  different  ecological 
preferences,  to  treat  this  separately  from  L.  mexicanum. 

Smith  (1981,  p.  254)  indicates  that  L.  mexicanum  is  a  pendent  epiphyte.  How- 
ever, label  information  from  Guatemala  says  that  it  grows  erect.  It  may  have  a 
hanging  base,  but  the  shoot  apices  are  then  curved  upward. 

Lycopodium  myrsinites  Lam.,  Encyclopedic  Methodique  Botanique  3:  654. 
1789.  Plananthus  myrsinites  (Lam.)  Pal.-Beauv.,  Prodrome  Aetheogamie  111.  1805. 
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L.  patens  Willd.  ex  Sprengel,  Systema  Vegetabilium,  ed.  14,  4:  12.  1827.  Huperzia 
myrsinites  (Lam.)  Trevisan,  Atti  Soc.  Ital.  Sci.  Nat.  17:  249.  1874.  L.  roraimense 
Underw.  &  Lloyd,  Bull.  Torrey  Bot.  Club  33: 115. 1906.  Urostachys  myrsinites  (Lam.) 
Herter,  Repert.  Spec.  Nov.  Regni  Veg.  19: 166. 1923.  L.  skutchii  Maxon,  Proc.  Biol. 
Soc.  Wash.  46:  159.  1933  (type  from  Chichavac,  2,400-2,700  m,  Skutch  243). 
U.  patens  (Willd.  ex  Sprengel)  Herter  ex  Nessel,  Barlappgewachse  245.  1939. 
U.  roraimensis  (Underw.  &  Lloyd)  Herter  ex  Nessel,  torn.  cit.  246.  1939. 

Epiphytic  or,  rarely,  hanging  from  banks,  in  montane  rain  forests  and  evergreen 
cloud  forests,  1,800-3,000  m.  Baja  Verapaz;  Chimaltenango;  Guatemala;  Hue- 
huetenango;  El  Progreso;  San  Marcos;  Zacapa.  Hispaniola;  southern  Mexico;  Trin- 
idad; northern  Venezuela  to  Ecuador;  British  Guiana;  Mt.  Roraima. 

Plants  epiphytic,  pendent,  at  least  up  to  65  cm  long;  shoots  dimorphic,  usually,  but  not 
always,  sharply  differentiated  in  all  branches;  basal  divisions  (up  to  ca.  50  cm  from  the 
base),  ca.  10-18  mm  in  diameter  including  the  broad  expanded  leaves;  apical  divisions 
abruptly,  or  often  within  a  short  transition,  constricted  to  1.5-2.5  mm  thick  including  the 
reduced,  imbricate  leaves;  stem  excluding  leaves  slender,  lax,  ca.  1  mm  thick  at  the  base, 
tapering  to  ca.  0.5  mm  upward,  somewhat  ridged  by  decurrent  leaf  bases,  pale  greenish, 
up  to  7  times  dichotomous;  leaves  of  basal  expanded  divisions  uniform  or  variable  in 
position,  size  and  shape,  in  4  ranks,  more  or  less  regularly  decussate,  subdistant  to  densely 
crowded  and  overlapping,  distance  of  leaf  pairs  ca.  1.5-6  mm,  diverging  70°-85°  from  the 
stem,  ovate  to  lanceolate,  acute  to  slightly  acuminate,  with  rounded  bases,  when  fully 
expanded  7-10  mm  long,  2-3.5  (-4)  mm  broad,  with  smooth,  usually  flat  margins,  the 
lamina  twisted  to  vertical  position,  often  curved  back;  vein  obscure  above,  evident  but  not 
prominent  below;  leaves  of  constricted  divisions  highly  variable,  often  with  complete 
reduction  series  from  expanded  to  clasping  and  imbricate,  and  recurrent  series  to  ex- 
panded form,  continuously  or  discontinuously  sporangiate,  decussate  or  subdecussate; 
transitional  leaves  with  broadly  ovate  bases  and  short  to  long-acuminate  apex,  appressed 
and  clasping  with  the  broad  bases,  abaxially  rounded  to  bluntly  carinate,  with  straight  to 
recurved  apex,  2.5-5  mm  long,  1.5-2  mm  broad;  most  reduced  leaves  with  conform  bases, 
but  short,  straight  to  falcate  apex,  bluntly  to  sharply  carinate,  scarcely  exceeding  the 
sporangia,  ca.  2  mm  long;  sporangia  1-1.3  mm  broad. 

Lycopodium  myrsinites  is  the  commonest  epiphytic  species  with  abruptly  con- 
stricted shoots.  The  other  two  species  with  similar  habit  are  rare  in  Guatemala. 

The  closest  relatives  are  South  American,  viz.,  L.  phylicifolium  Desv.  ex  Poir.  and 
L.  subulatum  Desv.  ex  Poir.,  both  of  which  have  narrower  leaves  and  less  labile  leaf 
shape  in  the  apical  divisions.  Species  of  the  L.  quadrifariatum  Bory  alliance  from 
southeastern  Brazil  were  erroneously  placed  under  L.  myrsinites  by  several  earlier 
authors. 

Lycopodium  orizabae  Underw.  &  Lloyd,  Bull.  Torrey  Bot.  Club  33:  110.  1906. 
Urostachys  orizabae  (Underw.  &  Lloyd)  Herter  ex  Nessel,  Barlappgewachse  175. 
1939. 

Epiphytic  or  occasionally  on  rocks,  in  mid-  to  high-altitude  evergreen  forests 
and  cloud  forests,  900-2,700  (-3,300)  m;  Alta  Verapaz;  Chiquimula;  Hue- 
huetenango;  El  Progreso;  El  Quiche.  Southern  Mexico. 

Hanging  or  recurved  epiphytes,  bushy,  with  branches  dense  and  spreading,  lax  to 
somewhat  rigid,  usually  up  to  20  (-32)  cm  long;  shoots  including  leaves  usually  slightly 
tapering,  from  ca.  20-30  mm  in  diameter  at  base  to  ca.  15-20  mm  in  apical  divisions, 
usually  5-8  times  dichotomous,  sporangiate  from  ca.  10-15  cm  above  the  base  and  up- 
ward; stems  excluding  leaves  2-3  mm  thick  at  the  base,  upward  tapering  to  ca.  1  mm, 
prominently  ridged  by  decurrent  leaf  bases,  pale  greenish  to  brownish  when  dry;  leaves 
almost  uniform  throughout  or  somewhat  reduced  apically,  borne  in  alternating  whorls  or 
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low  spirals  of  3  or  4,  forming  6  or  8  indistinct  longitudinal  ranks,  the  distance  between 
whorls  ca.  2-3  mm,  usually  not  covering  the  stem,  patent  to  spreading,  straight  to  some- 
what falcately  ascending,  the  basal  ones  rarely  somewhat  reflexed,  often  with  a  basal  twist, 
and  the  lamina  accordingly  vertical,  narrowly  lanceolate,  usually  with  a  long  narrow  tip, 
with  a  narrowed,  petiole-like  lamina  base,  13-19  mm  long,  (1.0-)  1.3-2  mm  broad  in  basal 
divisions,  upward  reduced  to  (8-)  10-15  mm  long,  0.7-1  mm  broad,  soft-herbaceous  to 
somewhat  coriaceous,  adaxially  flat  or  slightly  concave,  with  somewhat  revolute,  smooth 
margins;  in  densely  sporangiate  divisions,  the  narrowed  lamina  base  often  somewhat 
broadened  at  the  stem  junction;  the  vein  evident  to  basally  prominent  below;  decurrent  leaf 
base  with  prominent  broadening  margins  and  vein;  sporangia  reniform,  ca.  1.5  mm  broad. 

Lycopodium  orizabae  is  most  closely  related  to  L.  bradeorum,  from  which  it  is 
distinguished  by  its  longer,  narrower  leaf  tips,  larger,  less  coriaceous  leaves, 
especially  in  the  basal  divisions.  Also,  L.  bradeorum  is  apparently  an  erect  epiphyte, 
whereas  L.  orizabae  is  reported  to  be  pendent.  The  decurrent  leaf  bases  of  L. 
orizabae,  and  also  of  L.  bradeorum,  are  reminiscent  of  L.  pithyoides,  L.  dichotomum,  or 
L.  mexicanum,  whereas  most  other  characters  resemble  L.  linifolium. 

Lycopodium  pithyoides  Schlecht.  &  Cham.,  Linnaea  5:  623.  1830.  L.  man- 
diocanum  Raddi  var.  mexicanum  Spring,  Monographic  des  Lycopodiacees  1:  45. 
1842.  L.  gigas  Herter,  Bot.  Jahrb.  Syst.  43,  Beibl.  98:  50.  1909.  Urostachys  gigas 
(Herter)  Herter,  Repert.  Spec.  Nov.  Regni  Veg.  19:  164.  1923.  U.  pithyoides 
(Schlecht.  &  Cham.)  Herter,  loc.  tit. 

Epiphytic,  often  in  oak  trees,  in  lower  to  mid-altitude  montane  rain  forests,  or 
seasonal  evergreen  forests,  600-1,200  (-1,600)  m;  Alta  Verapaz;  El  Progreso.  Cuba; 
southern  Mexico;  Costa  Rica;  Venezuela. 

Plants  epiphytic,  erect,  or  rarely  recurved  to  pendent  with  age,  usually  15-25  cm  high, 
up  to  35  cm  long,  usually  3-4  (-8)  times  dichotomous,  old  pendent  plants  often  with 
densely  aggregated  terminal  clusters  of  narrow  shoots;  shoots  including  leaves  equally 
thick  throughout,  4-7  cm  in  diameter,  or  tapering  to  ca.  2  (-1.5)  cm  in  old  plants,  sporan- 
giate in  separate,  seasonally  produced  zones  from  10-20  cm  above  the  base  and  upward 
or  continuously  sporangiate  in  terminal  pendent  branches;  stems  4-6  mm  in  diameter 
excluding  leaves  at  the  base,  when  dry,  tapering  to  2-3  mm  upward,  usually  completely 
covered  by  the  broad,  bright  red,  decurrent  leaf  bases;  leaves  uniform  throughout,  or 
gradually  reduced  in  length  upward,  in  8  or  10  ranks,  formed  by  alternating  whorls  of  4 
or  5,  the  distance  between  whorls  1-2.5  mm;  leaves  spreading  to  reflexed,  usually  straight, 
somewhat  coriaceous,  sometimes  with  a  basal  twist  and  sidewise  falcately  ascending  in 
apical  divisions,  2-3.5  (-4.5)  cm  long,  in  old  plants  sometimes  reduced  to  15  (-10)  mm, 
0.7-1.2  mm  broad  at  the  base,  tapering  in  the  apical  half,  bisulcate  above  when  dry,  with 
prominently  tumid  vein  and  margins,  the  vein  prominent  to  sunken  beneath;  leaf  bases 
with  prominently  decurrent  margins,  and  a  median  veinal  ridge,  broadening  to  ca.  2  mm, 
bright  red  or  brownish,  at  least  in  the  center  and  the  base  of  the  vein;  sporangia  reniform, 
ca.  2  mm  broad. 

The  very  long,  bisulcate  leaves  and  the  red  stems  make  the  present  species 
easily  recognizable,  although  age  implies  great  variation  of  habit. 

Lycopodium  pithyoides  is  most  closely  related  to  L.  mandiocanum  Raddi  of  south- 
eastern Brazil  and  Paraguay.  From  this  it  is  distinguished  mainly  by  its  greater 
dimensions.  In  Guatemala  its  closest  relative  is  L.  mexicanum,  under  which  the 
relationship  is  discussed. 

Lycopodium  pringlei  Underw.  &  Lloyd,  Bull.  Torrey  Bot.  Club  33:  109.  1906. 
L.  fontinaloides  Spring  var.  mexicanum  Spring,  Monographic  des  Lycopodiacees  1: 
49. 1842.  Urostachys  pringlei  (Underw.  &  Lloyd)  Herter  ex  Nessel,  Barlappgewachse 
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131.  1939.  Cordelino  (Jalapa,  fide  Steyermark);  disciplina  (Huehuetenango,  fide 
Steyermark). 

Usually  epiphytic,  occasionally  on  wet  open  banks,  in  humid  montane  forests 
and  cloud  forests,  1,600-2,700  (-3,200)  m;  Alta  Verapaz;  Chimaltenango;  Gua- 
temala; Huehuetenango;  Jalapa;  El  Quiche;  San  Marcos;  Zacapa.  Southern 
Mexico. 

Plants  epiphytic  or  rupestral,  pendulous,  or  juvenile  and  rupestral  plants  often  initially 
ascending  with  drooping  to  pendent  apices,  up  to  60  (-80)  cm  long;  shoots  including  leaves 
usually  gradually  tapering  from  6  (-10)  mm  in  diameter  in  basal  divisions,  to  ca.  (1-)  2-3 
mm  in  apical  divisions,  amply  branched,  usually  4-6  (-8)  times  dichotomous,  flaccid, 
hanging  parallel  from  initially  diverging  branchings,  usually  discontinuously,  omni- 
laterally  sporangiate  from  10-50  cm  above  the  base  and  upward;  stems  excluding  leaves 
0.7-1.3  mm  thick  at  the  base,  tapering  to  ca.  0.5  mm,  usually  almost  concealed  by  leaves, 
pale  greenish  to  brownish  when  dry;  leaves  gradually  modified  and  reduced  from  the  base 
to  stem  apices;  leaves  of  basal  divisions  in  alternating  whorls  of  4-5,  forming  8-10  indis- 
tinct ranks,  or  often  in  low,  irregular,  separate  spirals,  densely  crowded,  the  distance 
between  whorls  ca.  1-2.5  mm,  ascending,  somewhat  sigmoid  or  secund,  acicular-subulate, 
with  slightly  broadened  junction  to  the  stem,  4.5-6  (-7)  mm  long,  0.5-0.7  mm  broad  just 
above  the  broadened  base,  abaxially  convex  or  rarely  concave,  with  entire,  usually  in- 
volute, margins,  somewhat  coriaceous  and  shining;  leaves  of  apical  divisions  usually  in 
irregular  whorls  of  3-4,  forming  6-8  ranks,  loosely  to  closely  imbricate,  ca.  3  mm  long,  ca. 
0.7  mm  broad  at  the  base,  otherwise  conform;  sporophylls  2-3  (-4)  mm  long,  ca.  0.8-1.2 
mm  broad,  ovate-lanceolate,  short-  to  long-acuminate,  subcoriaceous,  usually  shining, 
partly  concealing  the  sporangia;  sporangia  ca.  1  mm  broad. 

Lycopodium  pringlei  is  the  most  robust  member  of  the  L.  verticillatutn  group  in 
Guatemala.  From  L.  acerosum  it  can  be  recognized  by  its  longer,  broader,  thicker 
and  more  coriaceous  and  distant  leaves,  and  by  its  distinctly  modified  apical 
divisions,  whereas  L.  acerosum  has  a  uniform,  almost  feather-like  aspect  through- 
out in  the  Guatemalan  specimens  I  have  seen. 

The  delimitation  toward  L.  tuerckheimii  is  problematic  and  is  mainly  a  matter  of 
size  differences.  However,  L.  tuerckheimii  usually  has  more  strongly  reduced, 
shorter,  soft-herbaceous,  dull  sporophylls.  Also,  this  species  seems  confined  to  a 
lower  altitudinal  range  than  L.  pringlei. 

The  type  of  L.  pringlei  (Pringle4994,  from  Oaxaco,  Mexico)  represents  an  extreme 
form  with  very  tightly  appressed  leaves  throughout,  a  situation  which  is  not 
matched  in  any  of  the  Guatemalan  specimens  studied.  The  same  situation  is  found 
in  the  type  of  L.  tortile  Christ  (Costa  Rica)  which  agrees  in  most  characters,  but  has 
only  approximately  half  the  size  of  L.  pringlei. 

Lycopodium  reflexum  Lam.,  Encyclopedic  Methodique  Botanique  3:  653.  1789. 
Plananthus  reflexus  (Lam.)  Pal.-Beauv.,  Prodrome  Aetheogamie  100. 1805.  Huperzia 
reflexa  (Lam.)  Trevis.,  Atti  Soc.  Ital.  Sci.  Nat.  17:  248.  1874.  Urostachys  reflexus 
(Lam.)  Herter,  Beih.  Bot.  Centralbl.  39:  249.  1922  (only  nomenclatural  synonyms 
included). 

In  pioneer  vegetation  on  moist  open  or  shaded  banks,  in  montane  forests,  rarely 
epiphytic  on  tree  trunks,  or  in  bogs,  (1,000-)  1,200-2,600  (-3,500)  m;  Alta  Verapaz; 
Baja  Verapaz;  Chimaltenango;  Escuintla;  Guatemala;  Huehuetenango;  Jalapa; 
Quezaltenango;  El  Quiche;  San  Marcos;  Solola';  Zacapa.  West  Indies;  southern 
Mexico  to  Panama;  South  America. 

Plants  terrestrial,  or  occasionally  epiphytic,  erect  or  ascending  from  a  decumbent  base, 
8-27  (-40)  cm  long,  sparsely  branched,  or  up  to  5  times  dichotomous,  the  divisions  usually 
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parallel  or  slightly  diverging;  stems  excluding  leaves  1.5-2.5  (-4)  mm  thick  at  the  base, 
tapering  to  ca.  1  mm  upward  or  equally  thick  throughout,  pale  greenish  to  stramineous 
when  dried,  somewhat  tumid  in  life;  shoots  including  leaves  equally  thick  throughout,  (7-) 
10-13  (-15)  mm  in  diameter,  sporangiate  throughout  from  2-10  cm  above  the  ground,  or 
in  seasonally  produced  zones;  leaves  uniform  in  size  and  shape  throughout  in  more  or  less 
regular,  often  oblique,  alternating  whorls  of  6  or  7  (-8)  leaves,  forming  12-14  (-16)  ranks, 
crowded  to  somewhat  distant,  the  distance  between  successive  leaf  whorls  1  -2  mm;  leaves 
spreading  or  recurved  to  reflexed,  subulate,  herbaceous  to  subcoriaceous,  4.5-8  mm  long, 
0.5-1  mm  broad  just  above  the  base,  with  slightly  narrowed  junction  to  the  stem,  evenly 
tapering,  with  denticulate  to  stiffly  ciliolate  margins,  flat,  or  with  a  low  to  prominent  and 
decurrent  vein  below;  sporangia  reniform,  0.8-1.5  mm  broad. 

Lycopodium  reflexum  is  somewhat  reminiscent  of  L.  mexicanum,  but  is  easily 
distinguished  from  the  latter  by  its  smaller  size,  light  green  color,  and  denticulate 
leaf  margins. 

Lycopodium  reflexum  is  highly  varied  with  respect  to  direction  and  crowding  of 
leaves,  as  well  as  general  size.  Also,  the  length  and  number  of  teeth  on  the  leaf 
margins  is  variable.  It  is  believed  that  at  least  part  of  this  variation  is  genetically 
based,  but  at  the  same  time,  a  detailed  study  of  the  entire  species  complex  is 
needed  in  order  to  provide  a  useable  subdivision  of  it.  Many  names,  both  at  species 
and  subspedfic  rank,  have  been  given  to  members  of  the  complex,  but  few  of  these 
can  be  applied  with  any  confidence  yet. 

In  Guatemala,  a  single  collection  from  an  exposed,  rocky  summit  on  Volcan 
Atitlan  (Steyermark  47485;  F)  stands  apart  both  in  morphology  and  ecology.  By  its 
thick  stem  (ca.  4  mm  excluding  leaves),  dense  branching,  and  crowded,  leathery 
leaves,  it  closely  resembles  the  Antillean  L.  reflexum  var.  rigidum  (J.  F.  Gmelin) 
Proctor. 

Lycopodium  taxifolium  Sw.,  Prodromus  138.  1788.  L.  passerinoides  H.B.K., 
Nova  Genera  Species  Plantarum  1:  41. 1816.  L.  nitens  Schlecht.  &  Cham.,  Linnaea 
5:  623.  1830.  L.  herminieri  Spring,  Bull.  Acad.  Roy.  Sci.  Bruxelles  8:  514.  1841. 
Huperzia  taxifolia  (Sw.)  Trevis.,  Atti  Soc.  Ital.  Sci.  Nat.  17:  248. 1874.  H.  passerinoides 
(H.B.K.)  Trevis.,  he.  at.  L.  schwendeneri  Herter,  Bot.  Jahrb.  Syst.  43,  Beibl.  98:  50. 
1909.  Urostachys  taxifolius  (Sw.)  Herter,  Repert.  Spec.  Nov.  Regni  Veg.  19:  162. 
1923.  U.  herminieri  (Spring)  Herter,  loc.  tit.  U.  schwendeneri  (Herter)  Herter,  torn.  tit. 
165.  U.  nitens  (Schlecht.  &  Cham.)  Herter.,  torn.  tit.  164.  U.  passerinoides  (H.B.K.) 
Herter  ex  Nessel  &  Hoehne,  Arch.  Bot.  Sao  Paulo  1:  417.  1927.  U.  bruelkti  Nessel, 
Repert.  Spec.  Nov.  Regni  Veg.  36:  184,  t.  173.  1934.  Phlegmariurus  taxifolius  (Sw.) 
Love  &  Love,  Taxon  26:  324.  1977. 

Pendent  or  recurved  epiphytes  in  tropical  and  montane  rain  forests  or  cloud 
forests,  300-1,800  (-2,600?)  m;  Alta  Verapaz;  Huehuetenango;  Izabal;  Zacapa. 
West  Indies;  southern  Mexico  to  Panama;  northern  South  America. 

Plants  epiphytic,  lax  and  pendent,  or  sometimes  recurved  from  an  erect  and  somewhat 
rigid  stem  base,  up  to  50  (-70)  cm  long;  shoots  including  leaves  usually  gradually  tapering 
from  ca.  20-30  mm  in  diameter  at  the  base  to  (3-)  4-7  mm  in  distal,  densely  sporangiate 
divisions  of  fully  developed  plants,  sporangiate  from  10-50  cm  above  the  base  and  upward, 
sometimes  not  or  only  slightly  tapering  (juvenile  or  tardily  sporangiate  plants),  rarely 
abruptly  constricted;  stems  excluding  leaves  2-3.5  mm  thick  at  the  base  when  dry,  tapering 
to  1-1.5  mm  toward  the  apex,  somewhat  ridged  by  decurrent  leaf  bases,  pale  greenish  or 
brownish  when  dry,  usually  4-5  (-7)  times  dichotomous;  leaves  usually  gradually  reduced 
and  modified  upward,  borne  in  alternating  whorls  or  irregular  low  spirals  of  3  or  4,  forming 
6  or  8  indistinct  longitudinal  ranks,  the  distance  between  whorls  1.5-4  mm;  leaves  of  basal 
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divisions  spreading  to  ascending  or  somewhat  appressed,  often  twisted  at  the  base,  and 
accordingly  the  lamina  vertical,  narrowly  lanceolate,  broadest  below  the  middle  or  just 
above  the  base,  broadly  joined  to  the  stem,  firm,  or  stiff,  14-23  mm  long,  2-2.5  mm  broad, 
almost  flat  or  somewhat  concave  above,  with  flat  or  slightly  revolute,  smooth  margins,  the 
vein  evident  to  somewhat  prominent  below;  leaves  of  middle  and  apical  divisions  gradu- 
ally shorter,  narrower,  and  more  appressed,  abaxially  more  convex,  with  involute  margins; 
leaves  of  fully  sporangiate  divisions  often  distinctly  6-ranked,  with  strongly  broadened 
concave  base,  partly  concealing  the  sporangia,  often  abruptly  contracted  into  a  short  to 
long,  narrow,  involute  apex,  3-8  mm  long,  1-1.5  (-2)  mm  broad;  sporangia  ca.  1-1.5  mm 
broad. 

For  comparison  with  other  related  species  in  Guatemala,  see  L.  cuemavacense. 

Lycopodium  taxifolium  is  a  widespread  and  polymorphic  species  in  tropical  Amer- 
ica. However,  the  Guatemalan  population  appears  rather  uniform.  The  variation 
can  mainly  be  ascribed  to  the  growth  conditions.  A  few  collections  tend  to  inter- 
grade  in  leaf  shape  and  texture  with  L.  cuemavacense,  but  the  number  of  leaves  in 
the  whorls  readily  separates  them. 

Lycopodium  tuerckheimii  Maxon,  Contr.  U.S.  Natl.  Herb.  13:  23,  pi.  1.  1909. 
Urostachys  tuerckheimii  (Maxon)  Herter,  Repert.  Spec.  Nov.  Regni  Veg.  19:  163. 
1923. 

Epiphytic,  or  rarely  on  rocks,  in  forests,  1,300-1,600  m;  Alta  Verapaz  (type  from 
near  Coba'n,  Tuerckheim  II 1864,  Jan.  1908  [US]);  Baja  Verapaz.  Southern  Mexico; 
possibly  south  to  Costa  Rica. 

Plants  epiphytic  or  rarely  rupestral,  pendent,  up  to  45  cm  long;  shoots  including  leaves 
gradually  tapering  from  ca.  4-5  (-6)  mm  in  diameter  at  the  base,  to  ca.  1-1.5  (-2)  mm  in 
apical  divisions,  amply  branched,  usually  5-9  times  dichotomous,  delicate,  flaccidly  hang- 
ing from  (initially)  often  strongly  diverging  branchings,  continuously  or  discontinuously, 
unilaterally  or  omnilaterally  sporangiate  from  7-30  cm  above  the  base  and  upward;  stems 
excluding  leaves  0.5-1  mm  thick  at  the  base,  tapering  to  ca.  0.5  mm  upward,  almost 
completely  concealed  by  the  leaves,  pale  greenish  to  stramineous  when  dry;  leaves  grad- 
ually modified  and  reduced  from  the  base  to  the  apices;  leaves  of  basal  divisions  densely 
crowded,  in  ca.  8-10  ranks,  ascending  to  closely  imbricate,  rarely  somewhat  secund, 
acicular-subulate,  with  slightly  broadened  junction  to  the  stem  and  narrowly  decurrent 
bases,  abaxially  with  prominently  decurrent  vein,  4-5  (-6)  mm  long,  0.2-0.4  mm  broad 
just  above  the  broadened  base,  thin  to  subrigid,  abaxially  strongly  convex,  canaliculate 
above,  with  involute  margins,  or  rarely  abaxially  flat  to  concave;  vegetative  leaves  of  apical 
divisions  usually  in  irregular  whorls  of  3-4,  these  1-2  mm  apart,  forming  6-8  indistinct 
ranks,  closely  imbricate,  2-3  mm  long,  ca.  0.5  mm  broad,  usually  strongly  involute  when 
dried;  sporophylls  conform  or  shorter,  broadly  ovate  and  acute  to  lanceolate  and  long- 
acuminate,  1-2  (-3)  mm  long,  0.8-1  mm  broad,  in  ultimate  divisions  often  equalling  or 
scarcely  exceeding  the  sporangia,  rounded  to  carinate  abaxially,  soft-herbaceous,  dull, 
partly  concealing  the  sporangia;  sporangia  0.8-1.2  mm  broad. 

See  L.  pringlei  for  comparison  with  other  Guatemalan  species. 

Lycopodium  tortile  Christ  (type  from  Costa  Rica)  is  very  similar,  but  differs  in 
longer,  more  coriaceous  sporophylls.  In  case  it  is  considered  conspecific,  L.  tortile 
has  priority  over  L.  tuerckheimii. 

Lycopodium  wilsonii  Underw.  &  Lloyd,  Bull.  Torrey  Bot.  Club  33:  111.  1906. 
L.  trichodendron  Herter,  Bot.  Jahrb.  Syst.  43,  Beibl.  98:  49.  1909.  L.  stamineum 
Maxon,  Smithsonian  Misc.  Collect.  56(29):  2-3. 1912.  Urostachys  unlsonii  (Underw. 
&  Lloyd)  Herter,  Repert.  Spec.  Nov.  Regni  Veg.  19:  163.  1923.  U.  trichodendron 
(Herter)  Herter,  loc.  tit.  L.  arcanum  Maxon  ex  Yuncker,  Field  Mus.  Nat.  Hist.,  Bot. 
Ser.  17:  310,  pi.  3.  1938. 
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Montane  forests,  1,300-1,500  m;  Huehuetenango;  San  Marcos.  West  Indies; 
southern  Mexico  to  Panama;  Venezuela  to  Ecuador. 

Plants  epiphytic,  erect  or  pendent  when  young,  arcuate-spreading  to  pendulous  with 
age,  10-25  cm  long,  up  to  4  (-5)  times  dichotomous,  the  divisions  more  or  less  divergent; 
stems  1.5-2  mm  thick  excluding  leaves  at  the  base,  when  dry,  tapering  to  ca.  1  mm 
upward;  shoots  including  leaves  equally  thick  throughout  or  slightly  tapering,  10-25  mm 
in  diameter,  sporangiate  from  ca.  10  cm  above  the  base,  first  in  separate  seasonally  pro- 
duced zones,  upward  continuously  sporangiate;  leaves  crowded,  uniform  throughout,  in 
10  or  12  ranks  formed  by  alternating  irregular  whorls  of  5  or  6,  the  distance  between 
successive  whorls  1-2  mm,  wide-spreading  to  ascending,  straight  to  somewhat  falcately 
curved,  omilateral  to  somewhat  secund,  narrowly  linear  to  almost  filiform,  7-15  mm  long, 
0.4-0.7  mm  broad  at  the  base  when  dry,  quickly  narrowing  to  ca.  0.3  mm,  tapering 
outward,  adaxially  concave  to  canaliculate  when  dry,  with  smooth  margins,  the  vein 
prominent  near  the  leaf  base  beneath;  leaf  base  broadening  and  decurrent,  with  promi- 
nently decurrent  vein,  sometimes  with  slight  red  coloring;  sporangia  reniform,  ca.  1.5  mm 
broad. 

Lycopodium  wilsonii  is  a  rare  plant  in  Guatemala,  known  only  from  two  col- 
lections. It  is  easily  recognized  by  its  extremely  narrow,  hairlike  leaves.  Its  growth 
habit  is  variable,  partly  in  correlation  with  the  age  of  plants,  young  plants  usually 
being  erect  with  spreading  to  almost  horizontal  leaves,  later  turning  over  to  a 
recurved  or  pendent  habit  with  more  ascending  leaves,  but  juvenile  plants  also 
may  be  pendent.  In  habit  and  aspect,  L.  wilsonii  resembles  slender  forms  of  L. 
dichotomum,  to  which  it  seems  related.  The  occurrence  of  small  red  spots  at  the  leaf 
bases  in  some  specimens  of  L.  wilsonii  suggests  a  drop  of  common  blood  with  L. 
pithyoides  and  L.  mexicanum. 


SELAGINELLACEAE 

Plants  heterosporous,  small  and  delicate  to  moderate-sized  and  sometimes  coarse,  ter- 
restrial or  epipetric,  occasionally  epiphytic  (but  not  in  ours),  creeping,  ascending  or  erect; 
stems  branched,  often  profusely  so,  continuous,  or  articulate,  or  constricted  at  or  near  the 
nodes  and  here  often  discolored,  producing  elongated,  filamentous  or  wiry  rhizophores  at 
or  near  the  base  or  all  along  the  stem  from  base  to  stem  apex;  leaves  numerous,  minute, 
with  a  single,  unbranched  vein,  monomorphous  and  spirally  arranged,  or  dimorphous  and 
dorsiventrally  arranged,  in  the  latter  case  the  vegetative  leaves  consisting  of  2  rows  of 
smaller,  usually  appressed,  median  leaves  on  the  upper  plane  and  2  rows  of  larger, 
spreading,  lateral  ones  on  the  lower  plane;  sporophylls  commonly  somewhat  modified, 
but  rarely  differentiated  into  median  and  lateral  kinds,  borne  at  the  branch  tips  in  (usually) 
tetragonous  spikes  (strobili);  a  ligule,  minute,  obscure  and  soon  withering,  borne  at  or  near 
the  axil  of  each  leaf;  sporangia  borne  singly  in  the  axils  of  sporophylls,  of  two  kinds: 
megasporangia,  containing  1-4  megaspores  which  develop  into  female  gametophytes,  or 
microsporangia,  containing  numerous  microspores  which  develop  into  male  gameto- 
phytes. 

The  family  contains  a  single  genus. 


SELAGINELLA  Palisot  de  Beauvois 

REFERENCES:  A.  Spring,  Selaginella,  in  Monographic  des  Lycopodiacees,  2.  1850 
(preprint  of  Mem.  Acad.  Roy.  Sci.  Belgique24:  52-264. 1850).  A.  H.  G.  Alston,  The 
heterophyllous  Selaginellae  of  continental  North  America,  Bull.  Brit.  Mus.  (Nat. 
Hist.),  Bot.  1(8):  219-274. 1955.  R.  M.  Tryon,  Selaginella  rupestris  and  its  allies,  Ann. 
Missouri  Bot.  Card.  42:  1-99.  1955.  C.  F.  Reed,  Index  Selaginellarum,  Mem.  Soc. 
Brot.  18:  1-287.  1965-66.  A.  H.  G.  Alston  et  al.,  The  genus  Selaginella  in  tropical 
South  America,  Bull.  Brit.  Mus.  (Nat.  Hist.),  Bot.  9:  233-330.  1981. 
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Characters  are  those  of  the  family. 

Selaginella  constitutes  a  natural  and  distinctive  genus  of  about  600  species, 
chiefly  occurring  in  tropical  and  subtropical  regions  throughout  the  world.  Many 
species  are  cultivated  and  used  as  ornamentals  and  border  plants  in  conser- 
vatories, and  others  have  been  sought  as  house  plants,  particularly  a  few  of  the 
densely  caespitose,  rosette-type  species  popularly  known  as  "resurrection  ferns" 
(e.g.,  S.  convoluta,  S.  pallescens). 

a.  Plants  homophyllous  throughout,  the  leaves  borne  on  all  sides  of  the  stem  and  branches 

and  all  appressed  for  most  of  their  length  [subg.  Selaginella] S.  steyermarkii. 

a.  Plants  heterophyllous  (at  least  distally),  the  vegetative  leaves  of  branches  and  (often) 
main  stems  consisting  of  2  rows  of  smaller,  usually  appressed,  median  leaves  and 
2  rows  of  larger,  spreading,  lateral  ones  fsubg.  Stachygynandrum]. 
b.  Stems  articulate,  or  at  least  constricted  at  or  near  the  nodes  and  here  often  discol- 
ored; rhizophores  produced  from  the  upper  surface  of  the  stem;  microspores  tawny 
or  beige. 

c.    Median  leaves  biauriculate  at  base  (although  1  or  both  auricles  often  somewhat 
reduced). 

d.  Median  leaves  aristate,  their  bases  with  very  short  auricles;  all  leaves  eciliate. 

S.  silvestris. 

d.  Median  leaves  acute  or  short-acuminate,  their  bases  with  at  least  1  of  the 
auricles  large  and  conspicuous;  all  or  most  leaves  ciliate  at  base. 

S.  galeottii. 

c.   Median  leaves  peltate  at  base,  i.e.,  a  single  lobelike  projection  extending  below 
the  point  of  attachment. 

e.  Axillary  and  lateral  leaves  rounded  or  truncate  at  base,  lobes  or  auricles  essen- 
tially lacking;  axillary  leaves  subentire  or  serrulate  at  base,  or  rarely  short- 
ciliolate  and  then  the  cilia  0.1  mm  long  or  less S.  sertata. 

e.  Axillary  and  lateral  leaves  (except  perhaps  in  newest  growth)  cordate  to 
biauriculate  or  sagittate  at  base,  the  axillary  leaves  with  2  lobes  or  auricles, 
lateral  leaves  with  at  least  1  basal  lobe  acute  and  overlapping  the  axis;  axillary 
leaves  ciliolate,  the  cilia  0.2  mm  long. 

f.  Axillary  leaves  with  basal  lobes  subparallel,  contiguous  (rarely  imbricate); 
lateral  leaves  with  basal  acroscopic  lobe  usually  broadly  arching  over  and 

directed  down  along  the  axis S.  eurynota. 

f.  Axillary  leaves  with  basal  lobes  divergent,  auriculate;  lateral  leaves  with 
basal  lobes  straight,  acute,  at  least  the  acroscopic  one  elongated  and  touch- 
ing or  overlapping  the  axis S.  schizobasis. 

b.  Stems  neither  articulate  nor  with  discolored  or  constricted  nodes;  rhizophores  pro- 
duced from  the  lower  surface  of  the  stem;  microspores  orange  or  reddish  (pale 
orange  to  tawny  in  S.  oaxacana). 

g.  Stems  caespitose  and/or  homophyllous  and  unbranched  in  the  proximal  Vs-Vz  of 
stem  (but  heterophyllous  nearly  to  base  in  S.  hoffmannii). 
h.  Stems  densely  caespitose  or  (infrequently)  crowded  to  approximate. 

i.  Stems  reddish,  at  least  toward  base S.  pallescens  var.  acutifolia. 

i.  Stems  stramineous  to  greenish  or  castaneous. 

j.  Lateral  leaves  concolorous,  becoming  tawny  in  age;  median  leaves  acu- 
minate to  aristate,  green  throughout  or,  most  commonly,  with  a  con- 
spicuous whitish  marginal  band S.  pallescens  var.  pallescens. 

j.  Lateral  leaves  (more  mature  ones)  castaneous  on  the  acroscopic  side; 
median  leaves  acute  to  rostrate,  green  throughout  or  occasionally  with 

inconspicuous,  narrow,  pale  margins S.  convoluta. 

h.  Stems  solitary  or  remote. 

k.  Stems  heterophyllous  nearly  to  base,  there  commonly  pinkish  or  roseate; 
median  leaves  with  narrow  but  conspicuous  pale  green  or  whitish  band  of 

tissue  along  margin S.  hoffmannii. 

k.  Stems  homophyllous  throughout  the  unbranched  portion,  stramineous 
to  reddish;  median  leaves  with  pale  marginal  band  lacking  or  scarcely 
discernible. 
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1.  Stems  reddish;  median  leaves  acute  or  (rarely)  acuminate. 

S.  umbrosa. 
1.  Stems  stramineous  to  pale  yellow-green;  median  leaves  aristate. 

m.  Axillary  leaves  naked  or  sparsely  ciliolate  at  base;  lateral  leaves 
mostly  truncate  or  geniculate  at  base  on  basiscopic  side. 

S.  oaxacana. 
m.  Axillary  leaves  conspicuously  ciliate  at  base;  lateral  leaves  rounded  at 

base  on  basiscopic  side S.  illecebrosa. 

g.  Stems  not  caespitose,  fully  heterophyllous,  branching  nearly  throughout. 

n.  Stems  pinkish,  at  least  at  base S.  hoffmannii. 

n.  Stems  never  pinkish. 

o.  Median  leaves  of  stems  and  main  branches  with  1  or  2  free,  rather  con- 
spicuous, lobes  or  auricles  at  base, 
p.  Median  leaves  acute  (rarely  short-acuminate);  plants  prostrate,  mostly 

rooting  throughout S.  delicatissima. 

p.  Median  leaves  mostly  aristate  (or  a  few  long-acuminate);  plants  suberect 

to  (occasionally)  decumbent,  commonly  rooting  in  the  proximal  half. 

q.  Lateral  leaves  1.8-3  mm  long;  apical  awn  of  median  leaf  (when 

present)  to  Va  the  length  of  rest  of  leaf;  base  of  median  leaf  lacking 

cilia  (a  few  short,  stiff  setae  may  be  present) S.  stenophylla. 

q.  Lateral  leaves  (larger  ones)  4-5  (-6)  mm  long;  apical  awn  of  median 
leaf  Vz  the  length  of,  to  equalling,  rest  of  leaf;  base  of  median  leaf 

commonly  long-ciliate S.  martensii. 

o.  Median  leaves  rounded  to  subcordate  at  base,  or  occasionally  with  a  single, 
inconspicuous  lobelike  projection  and  then  this  fully  attached  to  the  axis, 
r.    Margins  of  median  leaves  setose  or  ciliate,  at  least  on  one  side  (often 
inconspicuous  in  S.  mollis). 

s.   Rhizophores  filiform,   commonly  0.05-0.2  mm   thick  and   0.5-2 
(-3)  cm  long, 
t.  Median  leaves  with  broad,  conspicuous  white  margins,  those  of 

the  branches  strongly  imbricate S.  reflexa. 

t.  Median  leaves  green,  or  rarely  with  a  pale,  scarcely  discernible, 
thin  margin,  those  of  the  branches  well  spaced  to  contiguous, 
u.  Lateral  leaves  nearly  as  broad  as  long;  rhizophores  less  than  0.1 

mm  thick;  mature  strobili  1-2  mm  long S.  ovifolia. 

u.  Lateral  leaves  commonly  2-3  times  longer  than  broad;  rhi- 
zophores 0.1-0.2  (-0.3)  mm  thick;  mature  strobili  (3-)  4-10  mm 

long S.  mollis. 

s.  Rhizophores  stout  and  straight,  larger  ones  0.3-0.9  mm  thick  and 
4-8  cm  long. 

v.  Median  leaves  (most  of  them)  nearly  circular,  nearly  as  broad  as 
long;  lateral  leaves  (at  least  those  of  the  main  stem)  spreading  at 

ca.  90°  from  the  axes S.  idiospora. 

v.  Median  leaves  ovate  to  elliptic,  obviously  longer  than  broad;  lat- 
eral leaves  spreading  at  30° -60°  from  the  axes. 
w.  Median  leaves  aristate;  lateral  leaves  ciliate  in  proximal  por- 
tion, the  length  of  some  cilia  V4-V2  the  breadth  of  the  leaf. 

S.  huehuetenangensis. 

w.  Median  leaves  acute  to  acuminate;  lateral  leaves  setose  to  cili- 
olate (or  rarely  1  or  2  long  cilia  present  at  acroscopic  base). 

S.  guatemalensis. 
T.    Margins  of  median  leaves  entire  to  serrulate. 

x.  Median  leaves  long-aristate,  the  midvein  strongly  raised  and  promi- 
nent throughout,  terminating  in  a  conspicuous  awn  which  is  half,  to 

equal,  the  length  of  the  lamina S.  tarapotensis. 

x.  Median  leaves  acute  to  acuminate  or  short-aristate,  the  midvein  not 
or  slightly  prominulous,  the  awns  (if  any)  not  half  the  length  of  the 
lamina. 

y.  Surface  of  many  or  most  lateral  leaves  minutely  verrucose  or  spi- 
nulose  above,  at  least  near  the  basiscopic  margin;  megaspores  dull 
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orange;  lateral  leaves  often  with  1-2  false  veins  subparallel  with 

the  true  midvein  and  x/2-3/4  its  length S.  porphyrospora. 

y.  Surface  of  lateral  leaves  smooth;  megaspores  white,  pale  yellow  or 
beige;  lateral  leaves  sometimes  with  numerous,  diminutive,  false 
veins  scattered  throughout,  but  lacking  long,  conspicuous  ones. 
z.  Rhizophores  confined  to  the  proximal  half  of  the  stem; 

branches  often  flagelliform S.  cladorrhizans. 

z.  Rhizophores  borne  throughout  stem,  from  base  nearly  to  apex; 
branches  never  flagelliform  (although  stem  apex  flagelliform  in 
S.  flagellata). 

aa.  Median  leaves  acute  to  short-acuminate,  never  arista te; 
branches  simple  (not  again  branched)  and  of  subequal 

length;  stem  apex  not  flagelliform S.  apoda. 

aa.  Median  leaves  (most  of  them)  caudate  to  short-aristate; 
branches  reduced  in  size  toward  stem  apex,  at  least  the 
proximal  ones  again  branching;  stem  apex  commonly 
flagelliform S.  flagellata. 

Selaginella  apoda  (L.)  Spring,  in  Martius,  Flora  Brasiliensis  1(2):  119.  1840  (as 
"S.  opus").  Lycopodiwn  apodum  L.,  Species  Plantarum  1105.  1753.  Diplostachyum 
apodum  (L.)  Pal.-Beauv.,  Prodrome  Aetheogamie  107. 1805.  L.  albidulum  Sw.,  Syn. 
Fil.  183  &  409.  1806.  S.  attridula  (Sw.)  Spring,  Flora  21:  214.  1838. 

Thus  far,  apparently  known  from  a  single  location  in  Guatemala,  "in  roadside 
,  ditch,  ca.  6,000  ft,  Nebaj,  El  Quiche"  from  two  different  collections:  Sharp  4578, 
Feb.  5,  1945,  and  Proctor  24946,  Jun.  27,  1964;  found  elsewhere  in  sun  or  shade, 
commonly  in  marshes  or  swamps,  or  on  wet,  clay  banks;  Canada;  United  States; 
Mexico. 

Plants  terrestrial,  heterophyllous  throughout;  stems  stramineous  or  pale  greenish,  pros- 
trate, branches  simple  (not  again  branching),  of  subequal  length  and  commonly  widely 
spaced  from  base  to  apex,  neither  branches  nor  stem  apex  flagelliform;  rhizophores  borne 
throughout,  produced  from  the  lower  surface  of  the  stem;  lateral  leaves  1.5-2.5  mm  long, 
most  of  them  1.2-1.5  times  as  long  as  broad,  well  spaced,  membranaceous,  translucent, 
surfaces  glabrous  and  smooth,  with  a  single  midvein,  but  lacking  false  veins,  the  margins 
minutely  serrulate  to  subentire,  and  commonly  lined  with  a  pale,  narrow  band  of  tissue; 
axillary  leaves  similar  to  lateral  ones;  median  leaves  1-1.5  mm  long,  acute  to  short- 
acuminate,  margins  subentire  to  minutely  serrulate  and  with  a  pale,  narrow  band  of  tissue; 
strobili  3-6  mm  long,  slightly  to  scarcely  tetragonous;  sporophylls  1-2  mm  long,  scarcely 
to  strongly  carinate,  commonly  spreading  at  maturity;  megaspores  white  to  pale  yellow; 
microspores  bright  to  deep  orange. 

There  has  been  much  confusion  concerning  the  nomenclature  of  this  species.  It 
is  often  found  in  the  literature,  and  in  herbaria,  as  S.  apus  (L.)  Spring,  S.  apoda  (L.) 
Morren,  and  S.  apoda  (L.)  Fern.  For  complete  discussion,  see  Morton  in  Amer.  Fern 
J.  57:  104-106.  1967. 

In  addition  to  the  characters  used  in  the  key,  S.  apoda  often  can  be  separated 
from  S.  flagellata  (and  similar  species)  by  the  very  broad  lateral  leaves.  Many  of 
these  are  often  nearly  as  broad  as  long,  whereas  most  lateral  leaves  in  S.  flagellata, 
S.  cladorrhizans,  and  S.  porphyrospora  are  two  to  two  and  a  half  times  as  long  as 
broad. 


Selaginella  cladorrhizans  A.  Br.,  Ann.  Sci.  Nat.  Bot.  5(3):  282.  1865. 

In  forests  and  wooded  ravines,  commonly  on  clay  banks,  but  occasionally  found 
in  wet,  marshy  meadows,  30-2,850  m;  Izabal;  Peten;  Quezaltenango;  San  Marcos. 


FIG.  9.  Selaginella.  a-c,  S.  umbrosa:  a,  habit,  x  y2;b,  portion  of  stem,  x  9;c,  tip  of  branch, 
with  sterile  leaves  and  sporophylls,  x  9.  d— e,  S.  steyermarkii:  d,  habit,  x  1/2;  e,  tip  of 
branch,  x  9.  £,  S.  galeottii,  part  of  stem  and  base  of  branch,  with  detail  of  node,  x  9.  g,  S. 
pallescens  var.  pallescens,  median  leaf,  x  25. 
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Mexico;  British  Honduras;  Honduras;  Costa  Rica;  Panama;  Trinidad  and  Tobago; 
Colombia;  Venezuela. 

Plants  terrestrial,  heterophyllous  throughout;  stems  stramineous  or  pale  greenish,  pros- 
trate to  slightly  ascending,  never  caespitose,  branching  from  base  to  apex,  branches  some- 
times greatly  elongated  and/or  flagelliform;  rhizophores  borne  in  the  proximal  Vz  of  the 
plant  and  produced  from  the  lower  surface  of  the  stem;  lateral  leaves  1.5-2.5  mm  long, 
(1.5-)  2-2.5  times  as  long  as  broad,  well  spaced,  sometimes  lustrous  (but  not  silvery) 
beneath,  thin-herbaceous  to  membranaceous  and  most  of  them  translucent,  surfaces  gla- 
brous and  smooth,  with  a  true  midvein  and  (frequently)  several  to  numerous,  very  short 
false  veins  scattered  between  midvein  and  margin,  the  margins  entire  to  minutely  ser- 
rulate; axillary  leaves  similar  to  lateral  ones;  median  leaves  1-2  mm  long,  sometimes 
acuminate,  but  more  commonly  caudate  to  short-aristate,  the  awn  (if  any)  rarely  half  the 
length  of  the  lamina,  margins  entire  to  serrulate;  strobili  3-8  mm  long,  subtetragonous; 
sporophylls  1-1.5  mm  long,  slightly  to  moderately  carinate,  often  spreading  at  maturity; 
megaspores  white  or  pale  yellow  (sometimes  orange  at  the  proximal  pole);  microspores 
bright  orange  to  deep  reddish  orange. 

This  and  S.  porphyrospora  may  be  very  difficult  to  separate.  See  discussion  of  the 
latter  for  further  comparison. 

Selaginella  convoluta  (Arn.)  Spring,  in  Martius,  Flora  Brasiliensis  1(2):  131. 
1840.  Lycopodium  convolution  Arn.,  Mem.  Wern.  Nat.  Hist.  Soc.  5: 199. 1824  (reprint 
in  Mem.  Soc.  Hist.  Nat.  Paris  1[2]:  347.  1824)  (not  Desv.  1814).  S.  bngisjricata 
Underw.  ex  Millsp.,  Publ.  Field  Columbian  Mus.,  Bot.  Ser.  1:  287,  t.  10.  1896. 

In  forests  or  wooded  ravines,  on  rocky  slopes,  rock  outcrops  or  cliffs,  250-420 
m;  Chiquimula;  Zacapa.  Greater  Antilles;  Mexico  (Yucatan);  Honduras;  Colombia 
to  British  Guiana;  Brazil;  Bolivia;  Paraguay.  Much-coc,  or  muts-coc  (Yucatan);  dor- 
adilla  (Yucatan);  conquilla  (fide  Steyermark,  Zacapa). 

Plants  terrestrial  to  epipetric,  heterophyllous  throughout;  stems  yellowish  green  to  cas- 
taneous,  densely  caespitose,  branched  throughout,  commonly  forming  rosettes,  tightly 
curling  inward  when  dry;  rhizophores  uncommon,  produced  from  the  lower  surface  of  the 
stem;  lateral  leaves  1.5-3  mm  long,  strongly  imbricate,  obliquely  elliptic-lanceolate,  acute 
to  rostrate,  the  margins  subentire  to  serrulate,  or  setulose  at  base,  young  leaves  silvery 
beneath,  many  mature  ones  castaneous  on  the  acroscopic  side,  turning  wholly  dark  brown 
in  age;  median  leaves  1-2.5  mm  long,  obliquely  elliptic-lanceolate,  acute  to  rostrate  or 
short-aristate,  the  margins  serrulate  to  setulose,  green  throughout  or  occasionally  with 
inconspicuous,  narrow,  pale  margins;  strobili  6-28  mm  long,  sharply  tetragonous,  bearing 
2  longitudinal  rows  each  of  megasporangia  and  microsporangia;  sporophylls  1-1.5  mm 
long,  sharply  carinate;  megaspores  white,  strongly  tuberculate;  microspores  bright  orange, 
shed  in  tetrads  surrounded  by  a  common  wall. 

Besides  the  characters  used  in  the  key,  S.  convoluta  usually  can  be  separated 
from  S.  pallescens  in  that  most  median  leaves  are  similar  in  shape  to  the  lateral 
leaves  and  are  nearly  the  same  size.  In  S.  pallescens,  the  median  leaves  are  quite 
obviously  smaller,  and  relatively  broader,  throughout  than  the  lateral  ones. 

Selaginella  lepidophylla  (Hook.  &  Grev.)  Spring  of  Mexico  and  southwestern 
United  States  has  the  stems  densely  caespitose  and  in  a  rosette  just  as  S.  convoluta, 
but  the  old  leaves  turn  red,  not  castaneous,  and  the  median  leaves  are  obtuse  to 
hardly  acute  and  have  broad,  conspicuous  white  or  translucent  margins. 

The  colloquial  name  "conquilla,"  used  in  Zacapa,  apparently  refers  to  the 
sharply  carinate  sporophylls  which  form  the  strongly  tetragonous  strobili.  In  Yu- 
catan, the  species  has  been  used  as  a  native  remedy  for  respiratory  ailments,  and 
as  a  sedative.  An  infusion  is  made  by  soaking  the  whole  plant  in  water,  sweet- 
ening, and  taking  as  a  cold  drink. 
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Selaginella  delicatissima  A.  Br.,  Index  Sem.  Hort.  Hot.  Berol.  App:  13.  1857 
(not  Linden  1856,  nom.  nud.).  S.  saccharata  A.  Br.,  Ann.  Sri.  Nat.  Bot.  V,  3:  272. 
1865.  S.  sanguinolenta  Liebm.  ex  Fourn.,  Mex.  PI.  148.  1872. 

Apparently  known  from  Guatemala  by  a  single  collection:  under  bushes,  Santa 
Rosa,  Baja  Verapaz,  1,600  m,  Tuerckheim  11-2180;  and  from  Honduras  by  a  single 
collection:  on  river  rocks  in  pine  forest,  900  m,  Ocotepeque,  Molina  22372;  other- 
wise confined  to  Mexico:  on  soil  or  occasionally  on  rocks,  on  banks  of  streams, 
rivers  or  ravines,  600-2,200  m. 

Plants  terrestrial,  occasionally  epipetric,  heterophyllous;  stems  prostrate,  solitary  or 
remote,  never  caespitose,  stramineous,  or  light  yellowish  brown  at  base,  branched  nearly 
from  the  base;  rhizophores  commonly  borne  throughout,  produced  from  the  lower  surface 
of  the  stem;  lateral  leaves  1.2-2.2  mm  long,  well  spaced  on  main  stem,  approximate  to 
contiguous  on  the  branches,  older  ones  often  pinkish  or  reddish  brown,  ovate  to  elliptic, 
acute  or  subacute,  cordate  or  subcordate  at  base,  margins  subentire,  but  ciliate  toward  the 
base;  axillary  leaves  oblong  to  elliptic  or  elliptic-lanceolate,  acute  or  subacute,  subcordate 
to  deeply  cordate  at  base,  ciliate  in  the  proximal  portion;  median  leaves  1-2.5  mm  long, 
narrow-ovate,  acute  or  (rarely)  short-acuminate,  irregularly  cordate  at  base,  at  least  those 
of  stem  and  main  branches  with  1  free,  rather  conspicuous  lobe  or  auricle,  the  margins 
setose  to  ciliolate,  and  commonly  long-ciliate  at  base;  strobili  5-18  mm  long,  rather  strongly 
tetragonous;  sporophylls  1-1.8  mm  long,  rather  sharply  carinate;  megaspores  yellow  to 
orange-yellow;  microspores  deep  orange. 

Selaginella  eurynota  A.  Br.,  Ann.  Sri.  Nat.  Bot.  V,  3:  293.  1865. 

Prostrate  or  decumbent,  on  floor  of  wet  forests  or  thickets,  or  on  moist,  shaded 
banks,  200-1,800  m;  Escuintla;  Quezaltenango;  Retalhuleu;  San  Marcos;  Su- 
chitepequez.  Southern  Mexico  (Chiapas);  Nicaragua;  Costa  Rica;  Panama. 

Plants  terrestrial,  heterophyllous  throughout;  stems  prostrate  or  decumbent,  branched 
throughout,  articulate;  rhizophores  springing  from  the  upper  surface  of  the  stem  for  V3-3/4 
of  its  length;  lateral  leaves  commonly  spreading  from  the  axes  at  90°  angles,  3-6  mm  long, 
narrowly  oblong  to  elliptic-lanceolate,  acute  or  subacute,  the  margins  entire  to  serrulate 
(sometimes  ciliolate  toward  base  and  then  the  cilia  0.1-0.2  mm  long),  slightly  to  deeply 
cordate  at  base,  the  basal  acroscopic  lobe  commonly  broadly  arching  over  and  directed 
down  along  the  axis;  axillary  leaves  linear-  to  elliptic-oblong,  the  margins  subentire  to 
serrulate,  the  base  slightly  to  deeply  cordate  with  the  lobes  subparallel,  contiguous  (rarely 
imbricate)  and  usually  abundantly  ciliolate  (cilia  0.1-0.2  mm  long);  median  leaves  1.5-2.5 
mm  long,  obliquely  ovate-acuminate,  the  margins  entire  to  serrulate,  peltate,  i.e.,  a  single 
rounded  to  subacute  lobelike  projection  extending  below  the  point  of  attachment,  this  ca. 
V3-V4  the  length  of  the  leaf;  strobili  5-13  mm  long,  slightly  to  strongly  tetragonous,  bearing 
a  single  megasporangium  at  base;  sporophylls  1-2  mm  long,  acute  or  acuminate,  slightly 
to  sharply  carinate;  megaspores  yellowish  or  beige,  with  strongly  pronounced,  white, 
reticulate  ridges;  microspores  tawny. 

This  is  closely  related  to  S.  horizontalis  (Presl)  Spring  of  southern  Central  Amer- 
ica and  perhaps  should  be  considered  only  a  variety  of  it.  The  latter  has  the  basal 
lobes  of  axillary  leaves  mostly  imbricate  and  bearing  alia  0.3  to  0.5  mm  long. 
Axillary  leaves  of  S.  eurynota  have  their  lobes  contiguous  (only  rarely  imbricate) 
and  with  cilia  0.2  mm  long  or  less.  Besides  these,  there  appear  to  be  few,  if  any, 
other  differences  in  the  two  taxa. 

Selaginella  flagellata  Spring,  Bull.  Acad.  Roy.  Sri.  Bruxelles  10:  228.  1843. 

In  forests  and  wooded  ravines,  on  wet  banks  or  on  rocks,  30-900  m;  Alta 
Verapaz;  Izabal;  Peten;  Retalhuleu;  Santa  Rosa.  Mexico;  Nicaragua;  Costa  Rica; 
Panama;  Trinidad  and  Tobago;  Colombia  to  the  Guianas,  south  to  Brazil  and 
Bolivia. 
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Plants  terrestrial  or  epipetric,  heterophyllous  throughout;  stems  stramineous  to  pale 
greenish,  prostrate,  branching  from  base  nearly  to  apex,  at  least  the  proximal  branches 
again  once-  or  twice-branched,  gradually  reduced  in  size  toward  the  stem  apex,  the  apex 
commonly  flagelliform;  rhizophores  borne  throughout,  produced  from  the  lower  surface 
of  the  stem;  lateral  leaves  1.5-3  mm  long,  1.5-2  times  as  long  as  broad,  contiguous  to  well 
spaced,  sometimes  lustrous  beneath,  but  not  silvery,  thin-herbaceous  to  membranaceous 
and  commonly  translucent,  surfaces  glabrous  and  smooth,  with  a  true  midvein  and  often 
with  several  to  many  very  short  false  veins  scattered  between  midvein  and  margin,  the 
margins  entire  to  serrulate;  axillary  leaves  similar  to  lateral  ones,  but  often  relatively 
narrower;  median  leaves  1-1.5  mm  long,  sometimes  acuminate,  but  more  commonly 
caudate  to  short-aristate,  the  awn  (if  any)  rarely  half  the  length  of  the  lamina,  margins 
entire  to  serrulate  and  often  with  a  very  narrow  band  of  whitish  tissue;  strobili  3-8  mm 
long,  subtetragonous;  sporophylls  1-1.5  mm  long,  carinate,  often  spreading  at  maturity; 
megaspores  white,  microspores  light  orange. 

This  may  be  nothing  more  than  a  variant  of  S.  cladorrhizans,  from  which  it  differs 
only  in  a  few  ways.  In  S.  flagellata,  the  stems  are  consistently  flagelliform  and  bear 
rhizophores  nearly  or  quite  to  the  apex.  Stems  of  S.  cladorrhizans  bear  rhizophores 
only  near  the  base  or,  at  most,  only  along  the  proximal  half  and  are  not  flagelliform 
(although  some  of  the  branches  may  be  greatly  elongated  and/or  flagelliform).  Color 
of  the  spores  differs  somewhat,  but  not  sharply  or  consistently:  megaspores  of  S. 
flagellata  are  always  white,  and  microspores,  commonly  a  light  orange;  megaspores 
of  S.  cladorrhizans  may  be  white,  but  in  many  specimens,  are  pale  yellow,  and 
microspores  vary  from  bright  to  deep  orange. 

Selaginella  galeottii  Spring,  Bull.  Acad.  Roy.  Sci.  Bruxelles  10:  230.  1843. 

Erect  to  suberect,  in  wet  forests  and  thickets  or  on  shaded  banks,  occasionally 
in  clearings  and  pastures,  300-1,800  m;  Alta  Verapaz;  Baja  Verapaz;  Hue- 
huetenango;  Izabal;  San  Marcos.  Mexico;  British  Honduras;  Honduras;  El  Sal- 
vador; Nicaragua;  Costa  Rica.  Oxikak  (fide  Standley,  Alta  Verapaz). 

Plants  terrestrial,  very  rarely  epipetric,  heterophyllous  throughout;  stems  erect  to  sub- 
erect,  articulate,  branched  throughout,  or  sometimes  with  few  or  no  branches  in  the 
proximal  half  of  the  main  stem;  rhizophores  present  at  base  of  stem  or  along  Vz  its  length, 
produced  from  the  upper  surface  of  the  stem;  lateral  leaves  2.5-5  mm  long,  obliquely 
oblong  to  elliptic-lanceolate  or  ovate,  acute,  the  margins  entire  to  serrulate,  ciliate  at  the 
rounded  to  subcordate  base  (if  subcordate,  then  acroscopically  with  a  small,  narrow  lobe, 
basiscopically  geniculate);  axillary  leaves  elliptic  or  lanceolate,  most  of  them  ciliate  at  base, 
auricles  lacking  or,  rarely,  minute  and  inconspicuous;  median  leaves  1.5-3  mm  long, 
oblique-lanceolate  or  -ovate,  acute  or  sometimes  short-acuminate,  the  margins  entire  to 
serrulate,  ciliate  at  the  biauriculate  base,  the  auricles  subequal  to  unequal,  at  least  one  of 
them  large  and  conspicuous;  strobili  4-18  mm  long,  strongly  to  slightly  tetragonous, 
bearing  a  single,  megasporangium  at  base;  sporophylls  1-1.5  mm  long,  acute  to  acuminate, 
slightly  to  sharply  carinate;  megaspores  gray,  beige,  or  tawny,  with  pronounced,  white 
reticulate  ridges;  microspores  beige,  tawny,  or  pale  yellow. 

This  has  been  confused  in  herbaria  with  S.  stellata  Spring  (  =  S.  conduplicata 
Spring)  of  South  America,  to  which  it  is  closely  related.  Axillary  leaves  of  the  latter 
are  conspicuously  biauriculate,  with  each  auricle  long,  narrow,  and  spurlike,  and 
lateral  and  axillary  leaves  are  eciliate.  Axillary  leaves  of  S.  galeottii  are  rarely 
auriculate  or  auricles,  when  present,  are  minute  and  inconspicuous;  moreover, 
most  lateral  and  axillary  leaves  have  at  least  a  few  long  cilia  toward  the  base  or  at 
their  point  of  attachment. 

Selaginella  guatemalensis  Baker,  J.  Bot.  21:  243.  1883  (pro  parte).  S.  lehmannii 
Hieron.,  Hedwigia  43:  33.  1904  (type  from  near  Puxala,  Baja  Verapaz,  Lehmann 
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1329).  S.  pansamalensis  Hieron.,  torn.  tit.  35  (type  from  Pansamala,  Alta  Verapaz, 
Tuerckheim  653). 

In  forests  and  wooded  ravines,  on  rocky  hillsides  or  stream  banks,  or  on  lime- 
stone cliffs,  300-1,800  m;  Alta  Verapaz  (type  from  Coba'n,  Salvin  &  Godman  s.n.); 
Baja  Verapaz;  Huehuetenango;  San  Marcos.  Southern  Mexico;  Honduras. 

Plants  terrestrial  or  epipetric,  heterophyllous  throughout;  stems  stramineous,  prostrate 
or  ascending,  approximate  to  remote,  never  caespitose,  branching  throughout;  rhi- 
zophores  mostly  stout  and  straight,  larger  ones  0.4-0.9  mm  thick,  4-18  cm  long,  borne 
from  base  of  stem  nearly  to  apex,  produced  from  the  lower  surface  of  the  stem;  lateral 
leaves  (larger  ones)  2-4  mm  long,  well  spaced  on  the  main  stem,  approximate  to  con- 
tiguous or  slightly  imbricate  on  the  branches,  spreading  from  the  axes  at  30°-60°  angles, 
often  silvery  beneath,  obliquely  lanceolate  or  oblong-lanceolate,  obtuse  or  subacute,  in- 
equilateral at  base,  broadly  rounded  acroscopically,  narrowly  rounded  to  subtruncate 
basiscopically,  margins  entire  to  serrulate,  setose  to  ciliolate  toward  the  base,  occasionally 
with  1-2  long  cilia  at  very  base;  axillary  leaves  like  the  lateral  ones,  but  consistently 
lanceolate  and  subacute,  equilateral  and  broadly  rounded  at  base;  median  leaves  1-2.2  mm 
long,  ovate  to  elliptic,  obviously  longer  than  broad,  acuminate,  margins  long-setose  or 
occasionally  ciliate,  green  throughout  or  with  an  inconspicuous  pale  or  whitish  band  of 
tissue  1  cell  wide,  obliquely  subcordate  at  base,  approximate  on  the  main  stem,  approxi- 
mate to  slightly  imbricate  on  the  branches;  strobili  4-20  mm  long,  strongly  to  weakly 
tetragonous;  sporophylls  1-1.5  (-2)  mm  long,  carinate,  usually  spreading  at  maturity; 
megaspores  white;  or  off-white;  microspores  pale  orange. 

Selaginella  hoffmannii  Hieron.,  Hedwigia  41:  184.  1902. 

In  forests,  along  stream  banks  or  on  banks  of  wooded  ravines,  occasionally  on 
rocks  or  on  exposed  clay  banks,  30-1,800  m;  Alta  Verapaz;  Escuintla;  Hue- 
huetenango; Jutiapa;  Quezaltenango;  Retalhuleu;  Santa  Rosa;  Solola'.  Mexico  to 
Panama. 

Plants  terrestrial,  occasionally  epipetric,  erect,  heterophyllous,  but  homophyllous  to- 
ward base  of  stem;  stems  solitary  or  remote,  commonly  roseate  or  pinkish  at  or  near  the 
base,  never  caespitose,  unbranched  in  the  proximal  Vz-1/^  (or  sometimes  with  branches 
almost  to  the  base);  rhizophores  few,  mostly  basal,  produced  from  the  lower  surface  of  the 
stem;  lateral  leaves  1-3  mm  long,  well  spaced  on  main  stem,  becoming  contiguous  or 
slightly  imbricate  on  the  branches,  obliquely  oblong-  or  elliptic-lanceolate,  acute  or  sub- 
acute,  margins  subentire  to  serrulate  (rarely  ciliolate  near  base),  often  becoming  roseate  or 
pinkish  toward  base  of  stem;  axillary  leaves  elliptic-lanceolate,  acute  or  subacute,  subentire 
to  serrulate,  becoming  ciliolate  or  ciliate  at  base;  median  leaves  0.8-2  mm  long,  obliquely 
curving  back  across  the  axis  and  the  opposing  leaf,  ovate,  aristate,  irregularly  cordate  or 
subcordate  at  base,  here  often  with  an  adnate,  lobelike  projection  on  one  side,  the  margins 
with  a  narrow  but  conspicuous  pale  green  to  whitish  band  of  tissue,  remotely  serrulate  or 
setose  or  sometimes  with  a  few  cilia  at  base;  strobili  to  1  cm  long,  somewhat  to  strongly 
tetragonous;  sporophylls  ca.  1  mm  long,  sharply  carinate;  megaspores  pale  yellow,  beige 
or  whitish;  microspores  bright  orange. 

Selaginella  hoffmannii  belongs  to  that  complex  of  specimens  having  their  stems 
erect,  inarticulate,  and  unbranched  and  homophyllous  in  the  proximal  portion 
(although  in  this  species  the  stems  are  homophyllous  only  at  or  near  the  base).  It 
is  similar  to  S.  umbrosa  in  the  reddish  coloration,  but  in  the  latter,  the  stems  are 
rather  deep  red  nearly  throughout,  whereas  in  S.  hoffmannii,  the  color  is  a  pale 
roseate  or  pinkish  hue  and  frequently  is  confined  to  (or  near)  the  very  base. 
Furthermore,  the  color  sometimes  fades  almost  completely  in  dried  specimens. 
Most  median  leaves,  as  well  as  a  few  lateral  ones,  have  a  very  narrow,  pale  or 
whitish  band  of  tissue  along  the  margin,  which  is  quite  apparent  even  with  low 
magnification.  However,  leaves  of  other  Guatemalan  species  in  the  complex  are 
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wholly  green,  or  a  few  may  have  a  very  inconspicuous  pale  band,  and  this  is 
scarcely  discernible,  even  at  higher  magnification. 

Selaginella  huehuetenangensis  Hieron.,  Hedwigia  43:  32.  1904. 

In  forests,  thickets  and  clearings,  on  forest  floor,  rocky  banks,  or  occasionally  on 
rocky  ledges  of  cliffs,  100-1,500  m;  Alta  Verapaz;  Huehuetenango  (type  from 
between  Santa  Cruz  Almar  and  Ixca'n,  Bernoulli  &  Cario  178);  Izabal;  Peten;  Quezal- 
tenango;  San  Marcos.  British  Honduras;  Honduras;  Nicaragua;  Costa  Rica; 
Panama. 

Plants  terrestrial,  rarely  epipetric,  heterophyllous  throughout,  often  crowding  together 
and  forming  mats  with  other  plants;  stems  stramineous,  prostrate,  remote,  never  caespi- 
tose,  branching  throughout;  rhizophores  mostly  stout  and  straight,  larger  ones  0.3-0.7 
mm  thick,  4-12  cm  long,  borne  from  base  of  stem  to  apex,  produced  from  the  lower  surface 
of  the  stem;  lateral  leaves  1-2  mm  long,  well  spaced  on  the  main  stem,  well  spaced  to 
contiguous  (rarely  slightly  imbricate)  on  the  branches,  most  of  them  spreading  from  the 
axes  at  45°-60°  angles,  often  silvery  beneath,  narrow-ovate  to  obliquely  lanceolate  or 
elliptic-lanceolate,  acute  or  subacute,  broadly  rounded  to  subcordate  at  base  acroscopically, 
abruptly  rounded  or  subtruncate  basiscopically,  margins  entire  to  serrulate,  often  with  a 
whitish  narrow  band  of  tissue,  long-ciliate  in  the  proximal  portion,  the  length  of  some  cilia 
equalling  Vi-Vz  the  breadth  of  the  leaf;  axillary  leaves  like  the  lateral  leaves,  but  consis- 
tently lanceolate  and  subacute,  equilateral  and  broadly  rounded  at  base;  median  leaves 
1-1.5  mm  long  (including  the  0.3-0.6  mm  awn),  ovate  to  elliptic,  leafy  portion  obviously 
longer  than  broad,  conspicuously  aristate,  margins  long-setose  to  ciliate,  with  a  broad  to 
narrow  whitish  band  of  tissue  1  to  several  cells  wide  (rarely  green  throughout),  obliquely 
subcordate  at  base,  well  spaced  on  the  main  stem,  contiguous  to  somewhat  imbricate  on 
branches;  strobili  4-8  mm  long,  subtetragonous;  sporophylls  1-1.8  mm  long,  carinate, 
appressed  to  somewhat  spreading  at  maturity;  megaspores  white;  microspores  pale  to 
bright  orange. 

This  may  be  confused  with  both  S.  guatemalensis  and  S.  idiospora,  but  all  three 
may  be  distinguished  by  the  characters  used  in  the  key.  Selaginella  chiapensis  A.  R. 
Smith  from  adjacent  Chiapas,  Mexico,  is  yet  another  species  in  this  complex. 
Indeed,  S.  chiapensis  seems  to  be  intermediate  between  S.  huehuetenangensis  and  S. 
idiospora,  for  it  has  most  of  the  lateral  leaves  spreading  at  ca.  90°  from  the  axes  as 
in  S.  idiospora,  and  it  has  the  lateral  leaves  silvery  beneath  as  is  often  the  case  in 
S.  huehuetenangensis.  However,  in  S.  chiapensis,  the  median  leaves  are  acuminate, 
whereas,  in  both  S.  huehuetenangensis  and  S.  guatemalensis,  they  are  conspicuously 
aristate. 

Selaginella  idiospora  Alston,  Bull.  Brit.  Mus.  (Nat.  Hist.),  Bot.  1:  246.  1955. 

In  forests,  in  soil  or  on  rocks,  often  along  banks  of  streams  and  rivers,  30-920 
m,  Alta  Verapaz  (type  from  vicinity  of  Secanquim,  altitude  550  m,  Pittier  191); 
Izabal.  Honduras. 

Plants  terrestrial  or  epipetric,  heterophyllous  throughout;  stems  prostrate,  remote,  never 
caespitose,  stramineous,  branching  throughout;  rhizophores  mostly  stout  and  straight, 
larger  ones  0.3-0.6  mm  thick,  5-15  cm  long,  borne  from  base  of  stem  to  apex,  produced 
from  the  lower  surface  of  the  stem;  lateral  leaves  1.5-3  mm  long,  crowded  throughout, 
most  of  them  spreading  from  the  axes  at  a  90°  angle,  oblong-lanceolate,  slightly  falcate, 
acute  or  subacute,  broadly  rounded  at  base  acroscopically,  abruptly  rounded  to  truncate 
basiscopically,  margins  subentire,  ciliate  toward  base,  at  least  acroscopically;  axillary  leaves 
similar  to  lateral  ones,  but  relatively  shorter  and  narrower;  median  leaves  slightly  imbri- 
cate, 1-2  mm  long  (including  awn),  leafy  portion  nearly  as  broad  as  long,  most  of  them 
(especially  those  on  main  stem)  nearly  circular,  conspicuously  aristate,  margins  long-setose 
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to  ciliate,  green  throughout,  obliquely  cuneate  to  obtuse  at  base;  strobili  4-10  mm  long, 
tetragonous;  sporophylls  1-1.5  mm  long,  sharply  carinate,  tightly  appressed,  or  somewhat 
spreading  at  maturity;  megaspores  white  to  pale  beige;  microspores  dull  orange. 

A  new  species,  S.  chiapensis  A.  R.  Smith,  from  Chiapas,  Mexico  (Amer.  Fern  J. 
70:  25. 1980),  has  been  described  as  being  closely  related  to  S.  idiospora.  For  further 
comparisons  see  discussion  under  S.  huehuetenangensis. 


Selaginella  illecebrosa  Alston,  Bull.  Brit.  Mus.  (Nat.  Hist.),  Bot.  1:  239.  1955. 

In  forests,  along  streams  and  river  banks,  often  among  rocks,  50-150  m;  Izabal 
(type  from  along  stream  tributary  to  Rio  Frio,  Steyermark  41579);  southern  Mexico; 
Honduras. 

Plants  commonly  terrestrial,  erect,  heterophyllous,  but  homophyllous  as  to  the  stem 
below  the  leafy  portion;  stems  solitary  or  remote,  never  caespitose,  unbranched  in  the 
proximal  Va-Vs,  stramineous;  rhizophores  few,  basal,  produced  from  the  lower  surface  of 
the  stem;  lateral  leaves  2-5  mm  long,  approximate  to  well  spaced  or,  on  the  branches,  often 
slightly  imbricate,  oblong-  to  elliptic-lanceolate,  acute,  margins  entire  to  serrulate,  but 
conspicuously  ciliate  at  base,  and  there  usually  rounded  basiscopically,  broadly  auriculate 
acroscopically;  axillary  leaves  elliptic-  or  oblong-lanceolate,  acute  or  subacute,  cordate  to 
biauriculate  at  base,  the  margins  subentire,  but  ciliate  at  base;  median  leaves  1  -4  mm  long, 
oblique-ovate,  short-aristate,  subcordate  to  biauriculate  at  base,  the  margins  essentially 
entire,  but  often  with  2  or  3  cilia  at  very  base;  strobili  3-9  mm  long,  rather  sharply 
tetragonous;  sporophylls  to  1  mm  long,  sharply  carinate;  megaspores  white,  beige,  or 
cream-colored;  microspores  orange. 

This  and  S.  oaxacana  can  be  further  separated  by  the  character  of  the  axillary 
leaves.  In  the  latter,  the  base  of  these  leaves  is  not  or  scarcely  cordate,  with  cilia 
only  a  few  and  short  or  lacking.  Axillary  leaves  in  S.  illecebrosa  are  conspicuously 
ciliate  at  the  cordate  or  biauriculate  base. 


Selaginella  martensii  Spring,  Monographic  des  Lycopodiacees  2:  129.  1850 
(preprint  of  Mem.  Acad.  Roy.  Sci.  Belgique  24.  1850).  S.  solmsii  Bak.,  Handbook 
of  the  Fern  Allies:  56.  1887  (type  from  Palohueco,  Costa  Grande  [Huehue- 
tenango?],  Bernoulli  &  Cario  181).  S.  estrellensis  Hieron.,  Hedwigia  41:  200.  1902. 

In  forests  and  thickets,  usually  on  shaded  slopes  and  ravine  banks,  650-2,000 
m;  Alta  Verapaz;  Baja  Verapaz;  Quezaltenango;  El  Quiche;  Retalhuleu;  San  Mar- 
cos; Suchitepequez.  Mexico  to  Panama. 

Plants  terrestrial,  heterophyllous;  stems  erect  to  decumbent,  solitary  or  remote,  never 
caespitose,  stramineous  or  yellow-green,  branched  nearly  from  the  base;  rhizophores 
borne  in  the  proximal  Vz  of  the  plant  (but  occasionally  occurring  much  nearer  the  apex), 
produced  from  the  lower  surface  of  the  stem;  lateral  leaves  (2-)  3-6  mm  long,  approximate 
to  well  spaced  on  the  main  stem,  contiguous  to  slightly  imbricate  on  the  branches,  dull  to 
moderately  lustrous  above,  scarcely  to  highly  lustrous  beneath,  mostly  oblong,  to  lanceo- 
late, obtuse  to  somewhat  acute,  inequilaterally  rounded  at  base,  more  strongly  produced 
acroscopically  and  here  often  conspicuously  overlapping  the  axis,  the  margins  entire  to 
setose,  often  conspicuously  ciliate  at  or  toward  the  base;  axillary  leaves  oblong  to  lanceolate 
or  deltoid-lanceolate,  obtuse  to  somewhat  acute,  rounded  to  truncate  at  base,  the  margins 
entire  to  setulose,  or  often  ciliate  at  or  toward  the  base;  median  leaves  1.5-3.5  mm  long, 
elliptic,  long-aristate,  the  awn  Vz  as  long  as  or  equalling  the  rest  of  the  leaf,  irregularly 
cordate  at  base,  with  at  least  1  free,  conspicuous  lobe  or  auricle,  the  margins  serrulate  to 
setose  or  ciliate,  lobes  or  auricles  nearly  always  with  at  least  a  few  cilia;  strobili  4-14  mm 
long,  tetragonous;  sporophylls  acute,  to  2  mm  long,  somewhat  to  sharply  carinate;  mega- 
spores white;  microspores  orange. 
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This  is  a  species  with  some  highly  variable  characteristics,  the  extreme  variants 
of  which  might  be  considered  distinct  varieties  or  species.  The  type  of  S.  estrellensis 
(as  well  as  some  other  specimens  examined  from  Costa  Rica)  was  differentiated 
from  S.  martensii  by  Hieronymus  and  Alston  on  a  series  of  quantitative  characters: 
lateral  leaves  more  acute  and  more  cordate,  median  leaves  more  polished,  stems 
usually  prostrate  and  rhizophores  usually  at  right  angles  from  the  axis.  During  the 
course  of  study  on  this  Flora,  most  specimens  cited  by  Alston  (1955)  as  S.  martensii 
and  S.  estrellensis  were  carefully  compared  in  all  their  features,  especially  the 
following:  leaves  lustrous  vs.  dull,  lateral  leaves  acute  vs.  obtuse,  acroscopic  base 
of  lateral  leaves  slightly  vs.  strongly  and  broadly  rounded,  margin  of  lateral  and/or 
median  leaves  subentire  vs.  ciliate,  awns  of  median  leaves  equal  to  vs.  half  the 
length  of  the  leaf  proper,  relative  position  of  rhizophores  on  the  main  axis.  Not  one 
character  remained  constantly  in  opposition  with  any  other.  Moreover,  each  char- 
acter may  be  observed  on  at  least  a  few  specimens,  anywhere  from  Mexico  to 
Costa  Rica.  However,  in  spite  of  such  variation,  all  these  specimens  can  be  gath- 
ered together  with  at  least  these  features  in  common  among  the  nonarticulate 
species:  median  leaves  conspicuously  aristate  and  with  at  least  one  free,  con- 
spicuous basal  lobe  or  auricle,  and  most  of  these  ciliate;  most  lateral  leaves  oblong 
and  the  larger  ones  4  to  5  mm  long;  stems  solitary  to  remote,  never  caespitose, 
heterophyllous  and  branching  throughout. 

Selaginella  mollis  A.  Br.,  Ann.  Sci.  Nat.  Bot.  V.  3:  276.  1865  (not  Fee,  1866). 

Not  in  Guatemala,  but  to  be  expected,  since  it  has  been  found  in  adjacent 
Chiapas,  Mexico,  and  in  British  Honduras;  rain  forests,  wooded  ravines  and 
slopes,  on  rocks  or  on  clay  banks;  30-750  m;  southern  Mexico;  British  Honduras; 
Nicaragua  to  Colombia. 

Plants  terrestrial  or  epipetric,  heterophyllous;  stems  prostrate,  remote,  never  caespitose, 
stramineous  or  pale  green,  branching  throughout,  the  branches  approximate  and  pinnately 
branched,  stem  and  branches  often  with  flagelliform  apices;  rhizophores  filiform,  often 
tortuous,  0.1-0.2  (-0.3)  mm  thick,  rarely  more  than  2  cm  long,  borne  from  base  of  stem 
to  apex,  or  sometimes  confined  to  the  proximal  Vs ,  produced  from  the  lower  surface  of  the 
stem;  lateral  leaves  1.2-2.2  mm  long,  0.4-1  mm  broad,  well  spaced  on  the  main  stem, 
approximate  to  contiguous  on  the  branches,  narrowly  oblong-deltoid,  or  deltoid  on  the 
main  stem,  acute  to  subacute,  margins  entire  distally,  but  conspicuously  setose  or  ciliate 
at  or  toward  the  base,  green  throughout,  without  pale  or  white  margins;  axillary  leaves 
similar  to  the  lateral  leaves,  but  commonly  lanceolate  or  elliptic-lanceolate;  median  leaves 
0.7-1.5  mm  long,  obliquely  ovate  or  elliptic,  acute  to  short-aristate,  margins  serrulate,  but 
setose  to  ciliate  at  or  near  base  (at  least  on  one  side),  obliquely  cuneate  or  subcordate  at 
base,  green  throughout,  without  white  margins,  those  of  the  main  stem  well  spaced,  those 
of  ultimate  branches  contiguous  or  slightly  imbricate;  strobili  (3-)  4-10  mm  long,  scarcely 
to  moderately  tetragonous;  sporophylls  1-1.5  mm  long,  carinate;  megaspores  white  to 
cream-colored;  microspores  bright  orange. 

The  habit  of  this  species  is  highly  variable,  sometimes  with  main  stem  and 
branches  greatly  elongated  and  flagelliform,  with  rhizophores  borne  throughout, 
even  to  tips  of  branches  and  stem;  or  equally  as  often,  the  plants  may  be  broadly 
ovate,  with  rhizophores  confined  to  the  proximal  portion.  Also,  median  leaves 
may  be  conspicuously  ciliate  in  their  proximal  half,  along  both  margins,  or  they 
may  at  first  appear  to  be  without  cilia.  In  the  latter  case,  cilia  may  be  lacking  from 
the  basiscopic  margin,  making  those  setae  or  cilia  on  the  acroscopic  side  difficult 
to  discern,  since  this  margin  usually  lies  exactly  along  the  axis,  and  the  processes 
are  transparent  or  the  same  color  as  the  axis. 
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Selaginella  oaxacana  Spring,  Mongraphie  des  Lycopodiacees  2: 177. 1850  (pre- 
print of  Mem.  Acad.  Roy.  Sri.  Belgique  24:  1850).  S.  wendlandii  Hieron.,  in  Engl. 
&  Prantl,  Die  Natiirlichen  Pflanzenfamilien  1(4):  683. 1901.  S.  costaricensis  Hieron., 
torn.  tit.  188  &  683. 

In  forests,  thickets  and  wooded  ravines,  along  stream  and  river  banks,  some- 
times in  rocky  ground  or  in  soil  among  rock  crevices,  300-1,400  m;  Alta  Verapaz; 
Baja  Verapaz;  Huehuetenango;  Zacapa.  Southern  Mexico  (type  from  Chinantla', 
Oaxaca,  Galeotti  6608  bis);  Honduras;  Costa  Rica;  Panama;  Colombia;  Ecuador. 

Plants  commonly  terrestrial,  erect,  heterophyllous,  but  homophyllous  as  to  the  stem 
below  the  leafy  portion;  stems  unbranched  in  the  proximal  half,  stramineous  to  pale  green; 
rhizophores  few,  basal,  produced  from  the  lower  surface  of  the  stem;  lateral  leaves  2-5.5 
mm  long,  well  spaced  to  contiguous  or  (rarely)  slightly  imbricate,  oblong-  to  elliptic- 
lanceolate,  acute  or  subacute,  margins  subentire,  essentially  naked,  the  base  rounded 
acroscopically,  commonly  truncate  to  geniculate  basiscopically;  axillary  leaves  elliptic-  or 
oblong-lanceolate,  acute  or  subacute,  only  slightly  or  not  at  all  cordate  at  base,  the  margins 
subentire,  naked  at  base  or  with  a  very  few,  short  cilia;  median  leaves  2-6  mm  long,  ovate 
or  broadly  lanceolate,  acuminate  to  short-aristate,  cordate  to  subcordate  or  unequally 
auricled  at  base,  the  margins  entire  to  remotely  serrulate,  or  sparsely  setose  or  ciliolate  at 
base;  strobili  to  1.5  mm  long,  rather  sharply  tetragonous;  sporophylls  to  1  mm  long, 
sharply  carinate;  megaspores  white  to  cream-colored;  microspores  beige  or  tawny  to  very 
pale  orange. 

This  is  closely  related  to  S.  illecebrosa,  under  which  see  further  comparison. 

Selaginella  ovifolia  Baker,  J.  Bot.  22:  90.  1884. 

Not  in  Guatemala,  but  to  be  expected  there;  found  in  shaded  ravines,  banks  and 
hillsides,  30-700  m;  British  Honduras;  Jamaica;  Haiti;  Puerto  Rico. 

Plants  terrestrial,  heterophyllous;  stems  prostrate,  remote,  never  caespitose,  although 
often  forming  tangled  masses  with  others,  stramineous  or  pale  green,  branching  from  base 
to  apex,  the  branches  remote,  often  simple,  or  with  a  few,  short  branchlets;  rhizophores 
filiform  and  tortuous,  less  than  0.1  mm  thick,  rarely  more  than  2  cm  long,  borne  from  base 
of  stem  to  apex,  produced  from  the  lower  surface  of  the  stem;  lateral  leaves  0.6-1.5  mm 
long,  0.5-1  mm  broad,  well  spaced  on  the  main  stem,  slightly  imbricate  on  the  branches, 
ovate  to  broadly  elliptic  or  nearly  circular,  acute  or  subacute,  margins  setose  to  ciliate, 
broad-cuneate  to  obtuse  or  broadly  rounded  at  base,  green  throughout,  or  rarely  with  a 
faint,  narrow,  pale  margin;  axillary  leaves  like  the  lateral  leaves,  but  usually  somewhat 
narrower;  median  leaves  0.4-0.8  mm  long,  ovate  to  lanceolate,  acuminate  to  short-aristate, 
margins  setose  to  ciliate,  irregularly  subcordate  and  obliquely  attached  at  base,  green 
throughout,  or  rarely  with  a  faint,  narrow,  pale  margin,  those  of  the  main  stem  well 
spaced,  those  of  the  ultimate  branches  contiguous  or  slightly  imbricate;  strobili  1-2  mm 
long,  often  consisting  of  only  1-2  sets  of  sporophylls;  sporophylls  0.6-1  mm  long,  slightly 
to  strongly  carinate,  widely  spreading  at  maturity;  megaspores  white  or  cream-colored; 
microspores  deep  or  bright  orange. 

Selaginella  pallescens  (Presl)  Spring,  in  Martius,  Flora  Brasilensis  1(2):  132. 
1840. 

Plants  epipetric  or  terrestrial,  heterophyllous,  but  homophyllous  as  to  the  main  stem 
below  the  leafy  portion;  stems  densely  caespitose  and  often  forming  rosettes  or,  if  not 
caespitose,  then  (occasionally)  approximate  to  crowded,  branching  from  the  base  or  only 
in  the  distal  half;  rhizophores  few,  mostly  basal,  produced  from  the  lower  surface  of  the 
stem;  lateral  leaves  1-3  mm  long,  approximate,  contiguous,  or  slightly  imbricate,  obliquely 
elliptic-lanceolate  to  broad-ovate,  acute  to  acuminate  or  short-aristate,  margins  serrulate  to 
(near  the  base)  ciliate,  young  leaves  silvery  beneath  or  occasionally  dull  green,  older  leaves 
light  brown  to  tawny  or  whitish  or  (sometimes  in  var.  acutifolia)  streaked  or  tinged  with 
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pink;  median  leaves  0.6-2  mm  long,  ovate  or  elliptic-lanceolate,  acute  to  acuminate  or 
aristate,  green  throughout  above  or  (commonly)  with  conspicuous  pale  or  white  margins, 
these  serrulate,  setose  or  ciliolate;  strobili  2-12  mm  long,  scarcely  to  sharply  tetragonous; 
sporophylls  1.5-2  mm  long,  slightly  to  sharply  carinate;  megaspores  white  or  gray-white 
to  beige  or  very  pale  yellow,  smooth-surfaced  to  low-papillose  or  -tuberculate;  microspores 
bright  orange  or  reddish  orange. 

This  is  a  highly  variable  species,  growing  in  the  soil  or  on  rocks,  in  shade  or  in 
exposed  locations,  from  sea  level  to  over  3,000  m.  It  occurs  in  Mexico,  Central 
America,  Cuba,  Jamaica,  and  in  part  of  South  America.  Like  S.  convoluta,  it  is 
primarily  a  caespitose  plant,  but  sometimes  the  stems  are  slightly  spaced.  The 
typical  and  one  other  variety  are  recognized  in  Guatemala,  but  a  thorough  study 
of  the  species  throughout  its  range  may  delineate  some  other  varieties,  or  may 
reveal  that  other  species  should  be  included  with  it. 

Selaginella  pallescens  var.  acutifolia  Stolze,  Amer.  Fern  J.  71:  51.  1981. 

In  forests  or  wooded  ravines,  commonly  on  rocks,  cliffs  or  rock  outcrops, 
200-550  m;  Chiquimula;  Escuintla;  Jutiapa;  Zacapa  (type  from  rocky  hills,  2  miles 
south  of  Zacapa,  Steyermark  29293);  Honduras;  El  Salvador;  Nicaragua;  Costa  Rica. 

Plants  epipetric,  rarely  terrestrial  (in  Guatemala);  stems  reddish,  at  least  at  base;  lateral 
leaves  acute,  rarely  subacute,  sometimes  a  few  of  the  older  ones  becoming  streaked  or 
tinged  with  pale  red;  median  leaves  acute  at  apex,  or  a  few  of  them  merely  subacute. 

This  variety  prefers  low  altitudes  and,  at  least  in  Guatemala,  rocky  habitats.  The 
typical  variety  is  found  occasionally  near  sea  level,  but  most  commonly  occurs 
between  800  and  2,500  m.  It,  too,  is  found  in  rocky  situations,  but  seems  to  be 
equally  at  home  on  the  forest  floor. 

Selaginella  pallescens  var.  pallescens.  Lycopodium  pallescens  Presl,  Rel.  Haenk. 
1:  79.  1825.  L.  cuspidatum  Link,  Hort.  Reg.  Bot.  Berol.  2:  161.  1833.  S.  cuspidata 
(Link)  Link,  Fil.  Spec.  158. 1841.  S.  cuspidata  var.  elongata  Spring,  Monographic  des 
Lycopodiacees  2:  67.  1850  (preprint  of  Mem.  Acad.  Roy.  Sci.  Belgique  24.  1850). 
S.  microdendron  Bak.,  J.  Bot.  23: 116. 1885.  S.  harrisii  Underw.  &  Hieron.,  in  Urban, 
Symb.  Antill.  7:  162.  1912.  S.  millspaughii  Hieron.,  Hedwigia  58:  285.  1917. 

In  forests,  thickets,  shaded  ravines,  in  pastures  or  on  open  banks,  on  rocks  or 
rocky  soil  or  on  forest  floor,  (100-)  400-3,100  m;  thus  far  reported  from  all  de- 
partments except  Izabal  and  Totonicapa'n;  Cuba;  Jamaica;  Mexico  to  Colombia  and 
Venezuela;  Brazil. 

Plants  terrestrial  or  epipetric;  stems  stramineous  or  pale  green;  lateral  leaves  acuminate 
to  aristate  at  apex,  older  ones  tawny  to  dull  whitish;  median  leaves  acuminate  to  aristate. 

Alston  (1955)  and  more  recent  authors  have  maintained  S.  microdendron  as  a 
distinct  species,  based  on  the  acuminate  (not  aristate)  lateral  leaves,  the  newer 
leaves  dull  green  (not  silvery)  beneath,  the  old  leaves  reddish  brown  (not  tawny), 
the  stems  branching  above  (not  below)  the  middle,  and  the  lowest  branch  longer 
(not  shorter)  than  those  above  it.  After  studying  several  hundred  specimens  in  the 
S.  pallescens  complex,  I  find  that  none  of  these  characters  is  consistent.  For  exam- 
ple, there  are  plants  in  which  the  lowest  branch  is  nearly  as  long  as  the  rest  of  the 
main  stem,  but  springs  from  the  proximal  third  to  fourth  of  the  stem  (not  the  upper 
half).  Then,  when  the  branching  pattern  is  consistent,  by  Alston's  formula,  the 
color  and  shape  of  the  lateral  leaves  are  not  consistent  with  this.  Furthermore, 
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even  in  the  type  of  S.  microdendron,  the  lateral  leaves  are  not  "dull  green,"  but 
lustrous.  Very  rarely,  in  the  entire  S.  pallescens-microdendron  complex,  are  leaves 
ever  truly  "dull"  beneath. 

So  freely  intermixed  are  the  supposed  diagnostic  characters  that  I  cannot  recog- 
nize S.  microdendron  at  even  the  infraspecific  level.  This  is  a  good  example  of  one 
of  those  highly  variable  species  which  takes  on  somewhat  different  aspects  accord- 
ing to  the  extremes  of  habitat  in  which  it  occurs.  (Those  plants  which  have  been 
considered  to  be  S.  microdendron  usually  grow  in  soil  on  the  forest  floor,  whereas 
the  densely  caespitose  plants  branching  from  the  base  commonly  grow  on  or 
among  rocks.) 

Here  also  must  probably  be  included  S.  pulcherrima  Liebm.  ex  Fourn.  of  Mexico. 
I  have  not  seen  the  type,  but  from  the  description  and  Alston's  remarks,  it  must 
be  the  same. 


Selaginella  porphyrospora  A.  Br.,  Ann.  Sri.  Nat.  Bot.  5(3):  286. 1865.  S.  binervis 
Liebm.  ex  Baker,  J.  Bot.  22:  112.  1884  (not  Liebm.  ex  Fourn.  1872,  nom.  nud.). 
S.  bemoullii  Hieron.,  Hedwigia  41: 192.  1902  (type  from  El  Quiche,  "inter  Cubulco 
et  Joyabaj,"  1870,  Bernoulli  1121). 

In  forests  or  wooded  ravines,  on  clay  banks,  logs  or  rocks,  often  along  stream 
banks  or  near  waterfalls,  900-2,800  m;  Alta  Verapaz;  Baja  Verapaz;  Chi- 
maltenango;  Chiquimula;  Escuintla;  Guatemala;  Huehuetenango;  Jalapa;  Quezal- 
tenango;  El  Quiche;  Retalhuleu;  Sacatepequez;  San  Marcos;  Solola;  Su- 
chitepequez;  Totonicapa'n;  Zacapa.  Mexico  to  Panama;  Colombia. 

Plants  terrestrial  or  epipetric,  heterophyllous  throughout;  stems  stramineous  or  pale 
greenish,  prostrate  to  ascending,  never  caespitose,  branching  from  base  to  apex,  branches 
sometimes  greatly  elongated  and/or  flagelliform;  rhizophores  borne  in  the  proximal  half  of 
the  plant  (or  very  rarely  throughout)  and  produced  from  lower  surface  of  stem;  lateral 
leaves  1.2-2.8  mm  long,  (1.5-)  2-2.5  times  as  long  as  broad,  well  spaced,  sometimes 
lustrous  (but  not  silvery)  beneath,  opaque  and  firm-herbaceous  to  (very  rarely)  mem- 
branaceous,  the  surface  of  many  or  most  of  them  minutely  verrucose  or  spinulose  above, 
at  least  near  the  basiscopic  margin,  frequently  with  1-2  false  nerves  subparallel  with  the 
true  midvein  and  V2-3/4  its  length,  acute,  margins  entire  or  subentire;  axillary  leaves  similar 
to  lateral  ones;  median  leaves  1-2  mm  long,  sometimes  acuminate,  but  more  commonly 
caudate  to  short-aristate,  the  awn  (if  any)  rarely  half  the  length  of  the  lamina,  margins 
entire  to  serrulate;  strobili  4-12  mm  long,  tetragonous;  sporophylls  1-1.5  mm  long,  car- 
inate,  often  spreading  at  maturity;  megaspores  dull  orange;  microspores  bright  orange  to 
deep  reddish  orange. 

With  this  perhaps  should  be  included  S.  moritziana  Spring  of  Colombia  and 
Venezuela.  Fournier  (Mexicanas  Plantas,  1872)  listed  S.  binervis  as  a  synonym  of 
S.  moritziana,  but  I  have  not  seen  the  type  of  the  latter,  and  hesitate  to  make  a  firm 
judgment. 

Selaginella  porphyrospora  is  poorly  named,  for  none  of  the  spores  are  purple. 
Megaspores  at  their  darkest  are  merely  dull  orange,  while  microspores  range  from 
bright  orange  to  a  deep  reddish  orange.  This  species  and  S.  cladorrhizans  are  so 
similar  that  only  very  close  observation,  under  high  (ca.  15  x)  magnification,  will 
separate  them.  The  verrucose  or  spinulose  lateral  leaves  (toward  the  basiscopic 
margin)  is  the  strongest  character,  but  not  all  the  leaves  exhibit  this  feature.  The 
one  or  two  long,  false  veins  is  another  good  character,  but  some  specimens  can  be 
found  with  these  totally  absent  or  so  obscure  as  to  be  virtually  unnoticed.  There 
are  a  handful  of  Guatemalan  specimens  with  rather  deep  orange  megaspores,  but 
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lacking  spinulose  or  "bi-nerved"  lateral  leaves.  These  specimens  cannot  be  placed 
with  any  degree  of  certainty. 

Selaginella  reflexa  Underw.,  Bull.  Torrey  Bot.  Club  21:  268.  1894.  S.  carioi 
Hieron.,  in  Engl.  &  Prantl,  Die  Nariirlichen  Pflanzenfamilien  1(4):  688.  1901  (type 
from  Rio  Motagua,  between  Barbasco  and  Gualan,  Zacapa,  Bernoulli  955). 

In  forests,  on  rocks  or  limestone  cliffs,  occasionally  on  clay  banks,  150-500  m; 
Alta  Verapaz;  Baja  Verapaz;  El  Progreso;  Zacapa.  Mexico. 

Plants  commonly  epipetric,  occasionally  terrestrial,  heterophyllous;  stems  prostrate, 
remote,  never  caespitose,  although  often  forming  tangled  masses  with  others,  stra- 
mineous, branching  throughout;  rhizophores  filiform,  often  tortuous,  0.05-0.1  mm  thick, 
rarely  more  than  2  cm  long,  borne  from  base  of  stem  to  apex,  produced  from  the  lower 
surface  of  the  stem;  lateral  leaves  0.8-1.6  mm  long,  well  spaced  on  the  main  stem,  approx- 
imate to  slightly  imbricate  and  strongly  ascending  on  the  branches,  oblong  to  nearly 
circular,  obtuse  to  subacute,  margins  denticulate  to  ciliolate  and  with  a  conspicuous  band 
of  white  tissue  throughout,  rounded  at  base;  axillary  leaves  similar  to  lateral  ones;  median 
leaves  0.5-1. 5  mm  long,  ovate  to  lanceolate,  acuminate  to  short-aristate,  margins  setose  to 
ciliate  and  with  a  conspicuous  band  of  white  tissue  throughout,  irregularly  cordate  at  base, 
those  of  the  ultimate  and  penultimate  branches  strongly  imbricate;  strobili  2-5  mm  long, 
somewhat  tetragonous;  sporophylls  0.8-1.5  mm  long,  somewhat  carinate,  widely  spread- 
ing at  maturity;  megaspores  white  to  pale  or  orange-yellow;  microspores  bright  orange. 

Selaginella  schizobasis  Bak.,  J.  Bot.  21:  333.  1883.  S.  tuerckheimii  Hieron.  ex 
Donn.-Sm.,  Enumeratio  Plantarum  Guatemala  6:  67.  1903,  nom.  nud. 

Prostrate  or  decumbent,  on  forest  floor  or  in  thickets  or  wooded  ravines  sea  level 
to  1,000  m;  Alta  Verapaz;  Chimaltenango;  Izabal;  Peten;  Suchitepequez.  Southern 
Mexico;  British  Honduras;  Honduras;  Nicaragua;  Costa  Rica. 

Plants  terrestrial,  heterophyllous  throughout;  stems  prostrate  or  decumbent,  branched 
throughout,  articulate,  sometimes  prolonged  and  flagelliform  at  apex;  rhizophores  pro- 
duced from  the  upper  surface  of  the  stem  for  much  of  its  length,  or  occasionally  through- 
out; lateral  leaves  2.5-4  mm  long,  narrowly  oblong  to  elliptic-lanceolate,  acute  or  subacute, 
the  margins  subentire  to  serrulate  (sometimes  ciliolate  toward  base  and  then  the  cilia  0.1 
mm  or  less),  subcordate  to  (mostly)  sagittate  at  base,  with  at  least  one  of  the  basal  lobes 
acute,  straight,  and  touching  or  overlapping  the  axis;  axillary  leaves  narrow-elliptic,  the 
margins  commonly  serrulate,  the  base  biauriculate  with  auricles  conspicuous,  divergent 
and  sometimes  bearing  cilia  0.2  mm  long  or  less;  median  leaves  1.5-2.5  mm  long,  obliquely 
ovate-acuminate  or  short-aristate,  the  margins  entire  to  serrulate,  peltate,  i.e.,  a  single, 
rounded,  lobelike  projection  extending  below  the  point  of  attachment,  this  ca.  l/3-lk  the 
length  of  the  leaf;  strobili  4-20  mm  long,  slightly  to  strongly  tetragonous,  bearing  a  single 
megasporangjum  at  base;  sporophylls  1  -2  mm  long,  acute  or  acuminate,  slightly  to  sharply 
carinate;  megaspores  light  tan  or  gray,  with  strongly  pronounced,  white,  reticulate  ridges; 
microspores  tawny. 

This  and  S.  sertata  are  sometimes  difficult  to  separate,  especially  when  com- 
paring the  younger  branches.  However,  the  older  lateral  and  axillary  leaves  of 
S.  schizobasis  commonly  have  rather  conspicuous  basal  lobes  or  auricles,  as  de- 
scribed in  the  key.  In  Alston's  key  to  the  North  American  heterophyllous  species, 
S.  sertata  is  separated  solely  on  the  basis  of  the  flagelliform  apices  of  the  main 
stems,  but  this  is  not  a  consistent  character.  Occasionally,  plants  have  fully  ex- 
panded apices,  just  as  a  few  plants  of  S.  schizobasis  have  greatly  elongated,  fla- 
gelliform apices.  Axillary  leaves  of  S.  sertata  are  commonly  eciliate,  although  occa- 
sionally, cilia  may  be  found  at  or  near  the  base,  and  then  are  only  0.1  mm  long  or 
less.  The  spreading  basal  auricles  of  S.  schizobasis  are  almost  always  short-ciliolate, 
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the  cilia  usually  0.1-0.2  mm  long.  In  an  unpublished  dissertation  (1978)  from  the 
University  of  Tennessee  (Knoxville,  Tennessee),  Paul  Somers,  Jr.,  maintains  that 
S.  schizobasis  is  merely  an  ecorype  of  S.  sertata. 

Selaginella  sertata  Spring,  Mem.  Acad.  Roy.  Sci.  Belgique  24:  104.  1850. 
S.  nicaraguensis  Bak.,  J.  Bot.  21:  333.  1883. 

Prostrate,  on  forest  floor,  150-400  m;  Santa  Rosa;  Solola.  Mexico;  Honduras;  El 
Salvador;  Nicaragua;  Costa  Rica;  Panama. 

Plants  terrestrial,  heterophyllous  throughout;  stems  prostrate,  branched  throughout, 
articulate,  commonly  greatly  prolonged  and  flagelliform  at  apex;  rhizophores  springing 
from  the  upper  surface  of  the  stem  for  much  of  its  length,  or  throughout;  lateral  leaves  2-4 
mm  long,  narrowly  oblong  to  elliptic-lanceolate,  acute  or  subacute,  the  margins  entire  to 
serrulate  (sometimes  ciliolate  toward  base  and  then  the  cilia  0.1  mm  or  less),  rounded  or 
truncate  at  base,  lacking  basal  lobes  or  auricles;  axillary  leaves  narrow-elliptic  or  lanceolate, 
the  margins  subentire  to  serrulate,  or  short-ciliolate  at  base  (cilia  0.1  mm  or  less),  the  base 
rounded  or  truncate,  lobes  or  auricles  essentially  lacking;  median  leaves  1.5-2.5  mm  long, 
obliquely  ovate-acuminate  or  short-aristate,  the  margins  entire  to  serrulate,  peltate,  i.e.,  a 
single,  lobelike  projection  extending  below  the  point  of  attachment,  this  ca.  Va  the  length 
of  the  leaf;  strobili  4-12  mm  long,  slightly  to  strongly  tetragonous,  bearing  a  single  mega- 
sporangium  at  base;  sporophylls  1-2  mm  long,  acute  or  acuminate,  somewhat  to  sharply 
carinate;  megaspores  beige,  with  strongly  pronounced  white,  reticulate  ridges;  micro- 
spores  tawny. 

This  and  S.  schizobasis  are  very  closely  related  and  are  often  confused.  See 
treatment  of  the  latter  for  further  discussion. 

Selaginella  silvestris  Aspl.,  Ark.  Bot.  20A,  7:  30.  1926. 

Prostrate  to  suberect,  in  wet  forests  or  thickets  or  wooded  ravines,  on  forest  floor 
or  sometimes  on  rocks,  sea  level  to  2,500  m;  Alta  Verapaz;  Escuintla;  Izabal; 
Quezaltenango;  El  Quiche;  San  Marcos;  Suchitepequez;  Zacapa.  Southern  Mexico; 
Honduras;  El  Salvador;  Nicaragua;  Costa  Rica;  Panama;  Colombia;  Ecuador;  Peru; 
Bolivia. 

Plants  terrestrial,  or  occasionally  epipetric,  heterophyllous  throughout;  stems  prostrate 
to  suberect,  branched  throughout,  articulate;  rhizophores  present  at  base  of  stem  or  along 
2/3  its  length,  produced  from  the  upper  surface  of  the  stem;  lateral  leaves  3-4  mm  long, 
obliquely  oblong  or  elliptic,  obtuse  to  subacute,  the  margins  entire  to  serrulate,  broadly 
rounded  to  subcordate  at  base,  not  or  scarcely  auriculate;  axillary  leaves  elliptic  or  oblong- 
elliptic,  the  margins  entire,  the  base  exauriculate;  median  leaves  1.5-2.5  mm  long,  elliptic 
to  obovate,  short-aristate,  the  margins  entire  to  serrulate,  biauriculate  at  base,  the  auricles 
unequal  or  subequal,  small  and  inconspicuous;  strobili  3-10  mm  long,  strongly  to  scarcely 
tetragonous,  bearing  a  single  megasporangium  at  base;  sporophylls  1-2  mm  long  (mega- 
sporophylls  somewhat  larger),  acuminate  to  aristate,  scarcely  to  sharply  carinate;  mega- 
spores  beige,  gray  or  off-white,  with  strongly  pronounced,  white,  reticulate  ridges;  micro- 
spores  tawny  or  beige. 

This  perhaps  is  most  closely  related  to  S.  kunzeana  A.  Br.  of  South  America, 
southern  Central  America,  and  Mexico.  Whereas  the  auricles  of  the  median  leaves 
in  S.  silvestris  are  small,  inconspicuous,  and  usually  subequal  in  length,  those  of 
S.  kunzeana  are  very  unequal,  one  of  them  being  quite  large  and  conspicuous.  Also, 
S.  kunzeana  has  narrower  axillary  leaves,  and  the  awns  of  median  leaves  are  much 
more  pronounced. 

Selaginella  stenophylla  A.  Br.,  Index  Sem.  Hort.  Bot.  Berol.  App:  22.  1857.  S. 
incurvata  Bak.,  J.  Bot.  21:  99.  1883.  S.  miradorensis  Hieron.,  Hedwigia  43:  30.  1904. 
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In  forests  or  clearings,  on  clay  banks  of  ravines  or  streams,  rarely  in  rock 
crevices,  900-1,500  m;  Alta  Verapaz.  Mexico. 

Plants  terrestrial,  rarely  epipetric,  heterophyllous;  stems  ascending  or  suberect,  solitary 
or  remote,  never  caespitose,  stramineous,  branched  nearly  from  the  base;  rhizophores 
borne  only  in  the  proximal  Va-Viz  of  the  plant,  produced  from  the  lower  surface  of  the  stem; 
lateral  leaves  1.8-3  mm  long,  well  spaced  on  the  main  stem,  approximate  to  contiguous  on 
the  branches,  oblong  to  elliptic-lanceolate,  acute,  rounded  to  subcordate  at  base,  the 
margins  subentire  to  serrulate,  rarely  with  a  few  ciliolae  at  very  base;  axillary  leaves 
lanceolate,  subacute,  rounded  to  subcordate  at  base,  the  margins  serrulate  to  setulose; 
median  leaves  1-2  mm  long,  ovate  to  broadly  lanceolate,  long-acuminate  to  (more  com- 
monly) short-aristate,  irregularly  cordate  at  base,  at  least  those  of  the  stem  and  main 
branches  with  1-2  free,  conspicuous  lobes  or  auricles,  the  margins  setulose  or  setose; 
strobili  3-12  mm  long,  somewhat  to  strongly  tetragonous;  sporophylls  acute,  to  1.5  mm 
long,  somewhat  to  sharply  carinate;  megaspores  white,  gray,  or  beige;  microspores  bright 
orange. 

Selaginella  steyermarkii  Alston,  Ann.  Mag.  Nat.  Hist.,  ser.  12,  7:  638.  1954. 

Prostrate,  creeping  on  rocks  or  cliffs,  or  on  rocky  hillsides,  1,000-2,300  m;  Baja 
Verapaz;  Huehuetenango  (type  from  near  San  Sebastian,  altitude  2,000-2,200  m, 
Steyermark  50501);  Quezaltenango;  El  Quiche;  Solola;  Zacapa;  occasionally  found  in 
other  departmentos,  cultivated  in  gardens.  Southern  Mexico.  Doradilla  (fide 
Steyermark,  Huehuetenango). 

Plants  epipetric,  homophyllous,  the  leaves  borne  on  all  sides  of  the  stem  and  branches; 
rhizomes  and  stolons  absent;  stems  long,  prostrate,  producing  rhizophores  nearly  to  the 
apex;  vegetative  leaves  2-3  mm  long,  appressed  for  most  of  their  length,  in  age  becoming 
pale  brown  to  tawny  or  reddish,  linear-lanceolate  to  linear-deltoid,  abruptly  adnate  at 
base,  acuminate  at  apex  and  commonly  tipped  with  a  whitish  seta,  the  margins  abundantly 
ciliate;  strobilus  tetragonous,  radially  symmetrical,  with  sporophylls  in  4  ranks;  sporo- 
phylls convexo-concave,  abaxially  rounded  to  angular  or  sometimes  slightly  carinate, 
deltoid  or  deltoid-ovate,  acuminate  and  often  tipped  with  a  whitish  seta,  the  margins 
denticulate  to  short-ciliate  (at  least  above  the  base);  megaspores  pale  orange  to  yellow, 
microspores  bright  orange. 

Apparently  this  is  the  only  homophyllous  species  occurring  in  Guatemala,  so  it 
cannot  be  confused  with  any  other.  Of  the  homophyllous  species,  it  is  one  of  a  few 
with  leaves  becoming  reddish  in  age. 

Selaginella  tarapotensis  Baker,  J.  Bot.  21:  98.  1883.  S.  faucium  Liebm.  ex  Baker, 
torn.  cit.  333  (not  Liebm.  ex  Fourn.  1872,  nom.  nud.). 

In  forests  or  wooded  ravines,  on  clay  banks  or  on  the  forest  floor,  940-1,600  m; 
Alta  Verapaz;  Baja  Verapaz.  Southern  Mexico;  Panama;  Colombia;  Ecuador;  Peru; 
Bolivia. 

Plants  terrestrial,  heterophyllous  throughout;  stems  stramineous  or  pale  greenish,  pros- 
trate, approximate  to  remote,  never  caespitose,  branching  from  base  nearly  to  apex;  rhi- 
zophores borne  throughout  and  produced  from  lower  surface  of  stem;  lateral  leaves  2-3.5 
mm  long  (at  least  in  plants  of  Mexico  and  Central  America),  well  spaced  on  the  main  stem, 
approximate  to  contiguous  on  the  branches,  spreading  from  the  axes  at  70°-90°  angles, 
often  lustrous  and  silvery  beneath,  obliquely  lanceolate  or  oblong-lanceolate,  obtuse  or 
subacute,  inequilateral  at  base,  broadly  rounded  acroscopically,  cuneate  basiscopically, 
margins  entire  (or  rarely  serrulate  at  base  acroscopically);  axillary  leaves  lanceolate  or 
narrow-ovate,  subequilateral  at  base,  otherwise  like  the  lateral  leaves;  median  leaves  1-2.5 
mm  long  (including  the  apical  awn),  ovate  to  elliptic,  long-aristate,  the  midvein  strongly 
raised  and  prominent  throughout,  terminating  in  a  conspicuous  awn  which  is  ¥2,  to 
equalling,  the  length  of  the  lamina,  margins  entire  or  minutely  serrulate,  obliquely  and 
scarcely  subcordate  at  base;  strobili  3-15  mm  long,  strongly  tetragonous,  especially  before 
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maturity;  sporophylls  1-1.5  mm  long,  carinate,  usually  spreading  at  maturity;  megaspores 
white;  microspores  pale  orange. 

This  and  S.  faucium  were  described  at  the  same  time  by  Baker  and  were  said  to 
differ  principally  in  size  of  plants  and  width  of  branches.  The  Peruvian  S.  tara- 
potensis  is  a  smaller,  more  delicate  plant,  with  branches  about  3  mm  broad.  The 
Mexican  S.  faucium  is  much  larger  and  coarser,  with  larger  branches  4  to  6  mm 
broad.  Alston  (1955)  combined  the  two,  and  rightly  so,  for  other  than  size  and 
texture,  there  are  no  significant  differences.  The  coarser  plants  are  found  in  south- 
ern Mexico  and  Guatemala.  Other  than  one  or  two  specimens,  the  South  Ameri- 
can plants  are  the  delicate  variants  represented  by  the  type. 

Selaginella  umbrosa  Lemaire  ex  Hieron.,  in  Engl.  &  Prantl,  Die  Naturlichen 
Pflanzenfamilien  1(4):  683.  1901.  S.  lemairei  Hieron.,  Hedwigja  58:  287.  1917,  nom. 
provis.  S.  erythropus  var.  major  Spring,  Mem  Acad.  Roy.  Sci.  Belgique  24: 156. 1850. 

In  forests,  thickets  or  wooded  ravines,  on  banks  of  lakes  or  streams,  rarely  on 
bases  of  trees  or  on  rocky  slopes,  sea  level  to  650  m;  Alta  Verapaz;  Izabal;  Peten; 
San  Marcos.  British  Honduras;  Honduras;  Costa  Rica;  Panama;  Jamaica;  Grenada; 
Barbados;  Tobago;  Colombia;  Venezuela;  Brazil;  Peru. 

Plants  commonly  terrestrial,  erect,  heterophyllous,  but  homophyllous  as  to  the  stem 
below  the  leafy  portion;  stems  solitary  or  remote,  never  caespitose,  unbranched  in  the 
proximal  Va-2/},  deep  reddish  nearly  throughout;  rhizophores  few,  basal,  produced  from 
the  lower  surface  of  the  stem;  lateral  leaves  1-3  mm  long,  older  ones  turning  reddish, 
approximate  to  contiguous,  or  slightly  imbricate  on  the  branches,  obliquely  ovate  or  lan- 
ceolate, falcate,  acute,  margins  essentially  entire,  but  ciliate  in  the  proximal  half,  at  base 
broadly  rounded  acroscopically,  truncate  to  geniculate  basiscopically;  axillary  leaves  ovate 
to  broadly  lanceolate,  acute,  rounded  at  base,  the  margins  entire  to  serrulate,  but  ciliate  in 
the  proximal  portion;  median  leaves  0.7-2.7  mm  long,  oblique-ovate,  acute  or  (occa- 
sionally) acuminate,  subcordate  at  base  or  unequally  biauriculate,  the  margin  entire  to 
remotely  serrulate  or  setose,  but  with  3-4  cilia  at  base;  strobili  to  ca.  1  cm  long,  sharply 
tetragonous;  sporophylls  ca.  1  mm  long,  sharply  carinate;  megaspores  white;  microspores 
bright  orange. 

This  is  similar  in  most  respects  to  the  South  American  S.  haematodes  (Kze.) 
Spring.  In  fact,  the  two  are  often  confused  where  their  ranges  overlap  in  Panama. 
The  most  obvious  difference  is  in  the  lateral  leaves,  with  those  of  S.  umbrosa  rather 
conspicuously  ciliate  in  the  proximal  portion  and  sharply  truncate  or  geniculate  at 
base  basiscopically.  Lateral  leaves  of  S.  haematodes  are  essentially  naked  along  the 
margin  and  are  rounded  at  the  base. 

ISOETACEAE 

ROBERT  G.  STOLZE 
Field  Museum  of  Natural  History 

R.  JAMES  HICKEY 
University  of  Connecticut,  Storrs 

Plants  heterosporous,  small,  herbaceous,  perennial,  aquatic,  amphibious,  or  terrestrial; 
corms  subterranean  or  epiterranean,  rounded  or  elongated  horizontally  or  vertically,  2-  to 
many-lobed,  the  lobes  often  difficult  to  discern;  roots  numerous,  dichotomously  branched, 
produced  within  a  single  or  several  root  grooves  (fossae)  which  are  continuous  along  the 
basal  or  lateral  surfaces  of  the  conn  or  are  confined  to  a  single  side  of  the  corm  (as  in  older 
specimens  of  /.  andicola  [Amstutz]  Gomez);  leaves  quill-like,  (2-)  5-40  (-128),  imbricate, 
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spiral  or  rarely  distichous,  erect  to  recurved,  with  an  expanded,  winglike  margin,  trian- 
gular or  rounded  in  cross  section,  with  a  single,  unbranched  midvein,  surrounded  by  4 
transversely  septate  air  channels  and  0-6  or  more  peripheral  groups  of  fibrous  supporting 
cells;  stomata  numerous  to  lacking;  ligule  small,  delicate,  broadly  to  narrowly  triangular, 
ephemeral,  arising  from  a  pit  on  the  adaxial  leaf  surface  just  above  the  sporangium, 
frequently  with  a  fleshy  labium  inserted  between  the  ligule  and  sporangium  which  par- 
tially or  completely  covers  the  ligular  pit;  sporangia  adaxial,  borne  singly  at  or  near  the  base 
of  the  leaf,  covered  by  or  partially  covered  by  the  membranaceous  velum;  megaspores 
globose-tetrahedral,  200-800  (-1,000)  /im  in  diameter,  variously  ornamented,  developing 
into  endosporic  gametophytes  which  produce  several  archegonia;  microspores  ellipsoid, 
20-60  fim  long,  variously  ornamented,  developing  into  endosporic  gametophytes  which 
produce  but  a  single  antheridium. 

This  is  a  monotypic  family  containing  the  single,  cosmopolitan  genus  Isoetes, 
with  175-200  species.  A  second  genus,  Stylites,  from  Peru  and  Bolivia,  has  often 
been  recognized  and  considered  distinct  based  on  its  unusual  corm  morphology, 
root  production,  and  sporangial  position.  These  characters,  while  unusual,  are 
not,  however,  sufficiently  discrete  to  merit  generic  distinction.  The  unusual  verti- 
cally elongated  corm  of  Stylites  appears  to  be  nothing  more  than  an  adaptation  to 
a  cushion-plant  habitat  where  the  surrounding  substrate  is  continually  and  rapidly 
increasing.  The  unusual  root  production  in  adult  plants  of  Stylites,  where  roots  are 
produced  only  at  the  apex  of  the  single,  laterally  positioned  fossa  is  likewise  a 
modification  to  this  unusual  habitat,  and  young  plants  have  been  found  in  which 
the  fossa  is  continuous  around  the  base  of  the  corm  and  extends  up  each  side. 
Finally,  other  taxa  in  the  genus  Isoetes  (e.g.,  /.  andina  Spruce  ex  Hook.)  have 
sporangia  located  fairly  high  up  on  the  adaxial  leaf  surface. 

ISOETES  Linnaeus 

REFERENCE:  N.  E.  Pfeiffer,  Monograph  of  the  Isoetaceae,  Ann.  Missouri  Bot. 
Card.  9:  79-233.  1922. 
Characters  are  those  of  the  family. 

The  "quillwort"  genus,  Isoetes,  can  be  mistaken  for  no  other  group  of  ferns  or 
fern  allies;  but  species  are  often  difficult  to  delineate,  even  with  the  aid  of  a 
compound  microscope.  The  problems  are  greater  still  in  the  study  of  dried  speci- 
mens. Most  of  the  so-called  "diagnostic"  characters  used  in  the  past  are  inconsis- 
tent and/or  misunderstood.  Pfeiffer  (1922)  and  others  attempted  to  base  a  classi- 
fication partially  on  such  features  as  shape  and  size  of  the  ligule,  number  of  corm 
lobes,  presence  or  absence  of  stomata,  and  number  of  fibrous  peripheral  bundles. 
Most  of  these  are  difficult  to  assess,  especially  in  dried  specimens,  and  the  nature 
of  many  such  characters  is  dependent  upon  the  age  of  the  plant  or  leaf  or  the 
habitat  (whether  the  plant  is  fully  submersed,  partially  so,  or  completely  ter- 
restrial). 

To  add  to  the  taxonomic  difficulties,  there  is  the  problem  of  paucity  of  speci- 
mens, especially  in  more  remote  areas  of  the  Tropics.  Plants  are  easily  overlooked, 
or  are  passed  over  by  collectors  as  clumps  of  sedges  or  rushes.  Additional  efforts 
to  seek  out  these  plants  must  be  made,  especially  in  the  Tropics,  but  more  intel- 
ligent collecting  and  data  recording  are  necessary  as  well.  Attempts  to  collect 
plants  within  a  particular  habitat  should  include  individuals  of  varying  degrees  of 
maturity,  as  well  as  those  from  the  center  and  at  the  periphery  of  the  colony,  and 
those  of  varying  degrees  of  submersion.  Furthermore,  individual  plants  should  be 
tagged  to  record  these  three  pieces  of  data. 
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Isoetes  occurs  along  fresh  or  tidal  shores,  in  or  at  margins  of  lakes,  ponds,  and 
streams,  in  ditches  and  wet  meadows,  alpine  bogs,  and  rarely  in  low  forests  or 
rocky  slopes.  Aquatic  taxa  are  frequently  evergreen,  whereas  terrestrial  species 
often  lose  all  their  leaves  and  can  remain  dormant  for  one  or  several  years.  Two 
species  have  been  collected  in  Guatemala,  and  a  third,  from  British  Honduras, 
perhaps  to  be  expected  in  Guatemala. 

a.  Megaspores  bacillate,  the  projections  much  taller  than  broad,  and  evenly  distributed  on 

the  proximal  and  distal  surfaces /.  panamensis. 

a.  Megaspores  smooth,  verrucate  or  pustulate,  the  protuberances  as  tall  as  or  shorter  than 
broad. 

b.  Megaspores  pustulate,  the  protuberances  smooth,  rounded,  distinct  on  both  prox- 
imal and  distal  surfaces,  evenly  distributed  and  well  developed,  even  near  the 

equatorial  ridge 7.  cubana. 

b.  Megaspores  smooth  or  verrucate,  the  protuberances  when  present  poorly  developed 
and  then  rounded  or  well  developed  and  then  apically  muricate,  the  protuberances 
becoming  smaller  and  less  distinct  near  the  equatorial  ridge 7.  montezumae. 


Isoetes  cubana  Engelm.  ex  Baker,  J.  Bot.  18:  110.  1880. 

Thus  far  known  only  from  the  type  location  in  Cuba  and  two  locations  in  British 
Honduras. 

Corm  rounded,  3(?)-lobed,  0.4-2  cm  in  diameter;  fossa  continuous  around  corm;  leaves 
10-40,  these  10-46  cm  long,  0.5-1.75  mm  broad  at  mid-length,  triangular  in  cross  section, 
with  3  darker,  shallow,  lateral  ridges  continuing  to  the  apex;  differentiated  leaf  border 
chartaceous,  brown  to  barely  transparent,  1-2  mm  broad  at  the  sporangium,  gradually 
tapering  into  the  leaf  1.5-6  cm  above  the  base;  sporangia  elliptic,  5-9  mm  long,  3-4  mm 
broad,  tan,  unspotted;  velum  incomplete,  0.3-0.6  mm  broad  along  the  lateral  edges  of  the 
sporangium,  0.6-0.7  mm  deep  along  the  upper  edge  of  the  sporangium;  ligule  not  appar- 
ent, eroding  to  below  the  labium;  labium  transversely  ovate,  0.4-1.2  mm  high,  1.1-3  mm 
broad,  tan,  margins  entire  to  laciniate;  megaspores  white  or  gray,  270-470  (x  =  351)  /*m  in 
diameter,  pustulate,  with  20-50  or  more  projections  on  the  distal  surface,  each  of  these 
30-70  /tm  in  diameter,  as  high  as  or  shorter  than  broad,  occasionally  merging  laterally  to 
form  short,  meandriform  markings,  equatorial  and  proximal  ridges  straight,  thick  and 
prominent;  microspores  gray,  25-35  (x  =  29)  /Ltm  long,  20-30  (x  =  23)  /nm  wide,  exospore 
1-4  yum  thick,  sparsely  to  densely  echinate  (smooth  in  immature  spores). 

This  species  is  apparently  aquatic  or  semiaquatic,  based  on  label  data,  the 
flexuous  nature  of  the  leaves  in  the  British  Honduras  material,  and  the  dense 
covering  of  diatoms  on  the  leaves  of  the  Cuban  collections.  Although  the  British 
Honduras  material  does  not  possess  aborted  scalelike  leaves,  this  may  be  an 
artifact  of  collecting,  and  more  specimens  need  to  be  examined  before  this  charac- 
ter can  be  fully  assessed. 

The  British  Honduras  and  Cuban  material  is  very  close  morphologically,  but 
does  differ  in  some  of  the  megaspore  and  microspore  characters.  The  megaspore 
pustules  in  the  British  Honduras  material  are  generally  more  numerous,  more 
crowded,  and  tend  to  be  somewhat  shallower  than  those  in  the  Cuban  material. 
In  the  latter,  there  are  fewer  than  40  pustules  on  the  distal  surface,  while  in  the 
former,  there  are  generally  more  than  50.  Although  the  microspores  of  the  Cuban 
material  cannot  be  completely  characterized  due  to  their  immature  nature,  it  is 
obvious  from  measurements  of  the  most  mature  spores  found  that  they  are  some- 
what longer  (x  =  30  /j,m)  than  those  from  British  Honduras  (x  =  28  /xm)  and  less 
densely  ornamented. 


FIG.  10.  Isoetes.  a-c,  /.  montezumae:  a,  habit,  x  1/2;  b,  leaf  base,  x  6;  c,  scale  leaves,  x  5. 
d-e,  /.  panamensis:  d,  leaf  base,  x  5;  e,  megaspore,  x  94.  f,  /.  montezumae,  megaspore, 
x  38.  g,  /.  cubana,  megaspore,  x  HO. 
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Isoetes  montezumae  A.  A.  Eaton,  Fern  Bull.  5:  25.  1897. 

In  shallow  ponds,  wet  depressions,  and  meadows,  2,000-3,500  m;  Hue- 
huetenango;  San  Marcos.  Mexico  (type  from  the  state  of  Mexico:  damp  soil,  plains 
near  Flor  de  Maria,  Aug.  28,  1890,  Pringle  3459). 

Corm  rounded  to  slightly  elongated  laterally,  2-lobed;  fossa  continuous  around  the 
corm;  leaves  7-21,  these  4-23  cm  long,  0.4-1.3  mm  broad  at  mid-length,  stiff,  upright  to 
slightly  recurved,  triangular  in  cross  section  with  3  green,  inconspicuous  lateral  ridges 
continuing  upward  to  near  the  apex,  leaf  tip  abruptly  tapering  to  a  blunt,  rounded  apex, 
differentiated  leaf  border  chartaceous,  light  brown,  nearly  transparent,  0.4-2  mm  broad  at 
the  sporangium,  gradually  tapering  into  the  leaf  1.5-4.5  mm  above  the  base;  scale  leaves 
persistent,  black  to  dark  brown,  oblong  to  transversely  oblong,  2-2.5  mm  long,  2-4  mm 
broad,  with  mucronate  apex,  0.5-1  mm  long;  sporangia  elliptic  to  circular,  2.5-4.5  mm 
long,  2-3.5  mm  broad,  tan,  lightly  spotted  to  unspotted;  velum  absent,  or  incomplete, 
0.2-0.3  mm  broad  along  the  upper  edge  of  the  sporangium;  ligule  occasionally  represented 
by  a  tan,  triangular  to  ovate  remnant,  1-1.25  mm  long,  1-1.6  mm  broad;  labium  very  small, 
barely  covering  the  ligular  pit,  0.2-0.3  mm  high,  0.6-0.8  mm  broad,  tan,  entire;  mega- 
spores  white,  not  shiny,  350-660  (x  =  510)  /am  in  diameter,  smooth  to  inconspicuously 
pusticulate,  the  protuberances  smaller  and  more  crowded  near  the  equatorial  ridges,  each 
protuberance  20-30  /urn  high,  20-30  /^.m  broad,  equatorial  and  proximal  ridges  straight, 
distinct;  microspores  light  gray,  34-45  (x  =  39)  /tm  long,  27.5-35  (x  =  31)  pirn  broad, 
exospore  3.25  ;u,m  thick,  minutely  granular,  often  with  larger  tubercles  superimposed  on 
the  granular  surface. 

Isoetes  montezumae  is  found  throughout  central  and  southern  Mexico  from  Jalisco 
and  Mexico  to  Oaxaca  and  Chiapas.  Its  southern  limit  appears  to  be  in  central 
Guatemala,  though  it  should  be  expected  in  Honduras  and  El  Salvador.  The  plant 
is  quite  seasonal,  as  evidenced  by  its  habitat  and  the  persistent  scale  leaves  which 
apparently  protect  the  apical  meristem  during  drought  conditions. 

The  description  given  above  is  based  primarily  on  Guatemalan  material.  This 
material  differs,  however,  in  several  respects  from  the  more  typical  Mexican  col- 
lections. In  general,  the  Guatemalan  plants  are  much  smaller,  have  fewer  leaves, 
and  have  much  smaller  sporangia.  The  megaspore  ornamentation  is  also  much 
less  well  developed.  Typically,  /.  montezumae  has  distinct  tubercles  on  both  prox- 
imal and  distal  surfaces,  though,  like  the  Guatemalan  material,  there  is  a  tendency 
to  show  numerous  but  less  well-developed  protuberances  near  the  equatorial 
ridge.  However,  even  within  Mexico,  there  is  a  tremendous  amount  of  variation 
in  many  of  these  characters,  and  it  seems  reasonable  at  this  time  to  assign  the 
Guatemalan  collections  to  /.  montezumae. 

Isoetes  panamensis  Maxon  &  Morton,  Ann.  Missouri  Bot.  Card.  26:  272.  1939. 
/.  paciftca  Svenson,  Amer.  Fern  J.  34: 123. 1944.  (type  from  Ecuador,  Prov.  Guayas, 
south  of  Engabao,  Chanduy  Hills,  Mar.  22/23,  1941,  Svenson  11002.) 

In  seasonal  rain  pools,  boggy  swamps,  and  depressions,  950-1,500  m.  As  yet, 
this  species  is  known  only  from  two  localities  in  Guatemala:  Chiquimula  and 
Jutiapa,  and  from  one  locality  each  in  Costa  Rica,  Panama  (type  from  Prov. 
Panama,  vicinity  of  Bejuco,  Aug.  7, 1938,  Woodson,  Allen  &  Seibert  1685),  Ecuador, 
and  Peru. 

Corm  rounded,  3-lobed,  0.7-3  cm  in  diameter;  fossa  continuous  around  corm;  leaves 
9-128,  these  17-28  cm  long,  0.5-2  mm  broad  at  mid-length,  stiff,  upright,  triangular  in 
cross  section,  with  three,  darker,  shallow,  lateral  ridges  continuing  to  the  apex;  persistent 
scale  leaves  not  present,  leaf  tip  finely  tapering  to  a  thin,  pointed  apex,  stomates  present, 
differentiated  leaf  border  chartaceous,  tan,  nearly  transparent,  2-4  mm  broad  at  the  spo- 
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rangium,  gradually  tapering  into  the  leaf  3.5-10  cm  above  the  base;  sporangia  obovate,  13 
mm  long,  5-7  mm  broad,  tan,  unspotted;  velum  virtually  absent,  0.2-0.5  mm  broad  along 
the  lateral  edges  of  the  sporangium,  absent  along  the  upper  edge  of  the  sporangium;  ligule 
usually  absent,  occasionally  represented  by  a  blackened,  triangular  fragment,  3-4  mm 
high,  4-4.5  mm  broad,  its  base  partially  or  completely  covered  by  the  labium;  labium 
transversely  elliptic,  1-2  mm  high,  4.5  mm  broad,  whitened,  margins  laciniate;  mega- 
spores  white,  350-580  (x  =  451)  /xm  in  diameter,  bacillate,  the  projections  up  to  70  ptm  in 
height,  ca.  35  pirn  in  diameter;  equatorial  ridge  thin,  often  undulate,  proximal  ridges  thin, 
distinct;  microspores  ash-gray,  27-40  (x  =  34)  /xm  long,  20-33  (x  =  26)  pirn  broad,  ex- 
ospore  ca.  2.5  jum  thick,  smooth  to  sparsely  echinate. 

Isoetes  panamensis  grows  near  sea  level  from  Peru  to  Costa  Rica.  According  to 
Svenson  (1944),  the  Ecuador  material  was  collected  in  pools  which  are  dry  for  part 
of  the  year;  such  habitats  are  probably  common  throughout  the  range  of  this 
species,  though  label  data  is  scanty.  The  spotty  distribution  of  the  species  will 
undoubtedly  be  filled  in  as  more  intensive  collections  are  made  along  the  west 
coasts  of  Central  America  and  northern  South  America. 

The  type  descriptions  of  /.  panametisis  and  /.  pacifica  coincide  in  most  characters. 
The  greater  leaf  width  reported  for  /.  panamensis  is  most  likely  a  reflection  of  the 
more  vigorous  nature  of  this  collection,  which  may  be  a  result  of  lower  water  stress 
in  that  locality.  The  only  significant  discrepancy  in  the  two  descriptions  is  in  the 
reports  of  microspore  "diameter."  Maxon  and  Morton  report  a  diameter  of  25  fj.m 
for  I.  panamensis,  whereas  Svenson  gives  a  size  range  of  36-40  /u,m  for  the  micro- 
spores  of  /.  pacifica.  Given  the  fact  that  the  spores  are  ellipsoid,  it  is  possible  that 
Svenson's  measurements  were  of  microspore  length,  while  those  of  Maxon  and 
Morton  were  of  width.  Recent  measurements  of  spores  from  both  types  indicate 
that  the  spores  are  quite  comparable  in  both  length  and  width. 

Recently,  L.  D.  Gomez  has  described  a  new  species,  /.  savannarum,  from  Costa 
Rica,  which  strongly  resembles  /.  panamensis.  The  descriptions  of  these  two  plants 
are  sufficiently  similar  to  warrant  a  close  examination  of  the  two  before  re- 
lationships can  be  postulated. 


COMPREHENSIVE  INDEX  TO  PARTS  I,  II,  AND  III 

This  index  covers  all  three  parts  of  the  pteridophyte  flora  of  Guatemala  which 
have  appeared  in  Fieldiana:  Botany  and  consists  of  719  pages  and  numerous  plates. 
The  numbers  following  an  entry  refer  first  to  the  part  number  of  the  flora  and 
second  to  the  page(s)  where  the  entry  occurs. 

The  index  includes  all  accepted  names  (in  roman),  synonyms  (italics ),  common 
English  names  (roman),  and  vernacular  names  (italics).  Entries  (in  roman)  are  also 
included  for  medicinal  or  local  uses.  Hyphenated  words  and  multiple  words  are 
alphabetized  letter  by  letter.  Names  of  persons,  when  considered  useful  to  the 
reader,  also  have  been  indexed.  Page  numbers  of  descriptions  are  in  boldface; 
page  numbers  of  illustrations  are  in  italics. 
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wilsonii  2-39 
Alambrillo  1-38 
Allosorus  chaerophyllus  2-131 

formosus  2-337 

pulchellus  2-337 
Alsophila  1-100,  103,  105,  118,  123 

armata  1-123,  127 

bicrenata  1-124 

costalis  1-118 

fulva  1-109 

godmanii  1-126 

mexicana  1-126 

microdonta  1-127 

multiflora  1-111 

myosuroides  1-122 

pansamalana  1-128 

pruinata  1-113 

quadripinnata  1-113 

salvinii  1-103,  104,  105 

scabriuscula  1-128 

var.  guatemalensis  1-128 

schiedeana  1-129 

swartziana  1-123 

tenerifrons  1-118 

ursina  1-129 
Amauropelta  2—474 
Amauropelta,  subgenus  2-473,  474 
Anabaena  3-8 
Ananthacorus  2-40 

angustifolius  2-40,  41 
Anapausia  portoricensis  2-119 
Anaxetum  crassifolium  2-374 
Anemia  1-25,  27 

adiantifolia  1-28 

asplenifolia  1-28 

bartlettii  1-30,  33 

bipinnata  1-30 

cicutaria  1^29,  30 

guatemalensis  1-30,  31 

hirsuta  1-29,  31,  32,  34 

hirta  1-29,  32 

humilis  1-33 

jaliscana  1-32 

karwinskyana  1-32 

longistipes  1-33 

mexicana  var.  paucifolia  1-35 

oblongifolia  1-29,  33 

pastinacaria  1-29,  32,  33,  34 
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Anemia  phyllitidis  1-32,  34,  35 

pilosa  1-33 

presliana  1-33 

seemannii  1-33 

speciosa  1-29,  35 

tomentosa  1-32 
Anetium  2-42 

citrifolium  2-42,  43 
Anisosorus  hirsutus  2-302 
Anogramma  2-42,  238 

guatemalensis  2-44,  45 

leptophylla  2-44 
Antigramma  nigripes  2-461 
Antrophyum  2-46,  438 

cajanense  2-439 

citrifolium  2-42 

discoideum  2-439 

ensiforme  2-46,  47,  48,  304 

lanceolatum  2-440 

lineatum  2-440 
Arachniodes  2-48 

denticulata  2-48,  49 
Arthrobotrya  2-353 
Aspidiaceae  2-3 
Aspidium  articulatum  2-330 

augescens  2-489 

biserratum  2-311 

caripense  2-161 

chaerophylloides  2-209 

cheilanthoides  2-478 

chontalense  2-286 

cicutarium  2-470 

cubense  2-50 

denticulatum  2-48 

dilaceratum  2-470 

equestre  2-147 

eurylobum  2-471 

expansum  2-155 

extension  2-155 

goggilodus  2-492 

gongylodes  2-487,  492 

guatemalense  2-286 

hartwegii  2-431 

hemcleifolium  2-468 

hispidulum  2-491 

jucundum  2-50 

juglandifolium  2-165,  168 
var.  macrosorum  2-167 

kanvinskyanum  2-206 

/i«dem7  2-158 

macrophyllum  2-469 
var.  biolleyanum  2-469 

martinicense  2-469 

melanosticta  2-155 

mexicanum  var.  serratum  2-209 

wo/te  2-490 

munchii  2-433 

nicotianifolium  2-471 

nodosum  2-330 

ordinatum  2-434 


palaeaceum  2-207 

parallelogramma  2-207 

patulum  2-209 

var.  chaerophylloides  2-209 

pectinatum  2-315 

pendulum  2-312 

pilosulum  2-483 

plantagineum  2-472 

platyphyllum  2-435 

pumilum  2-168 

rheosorum  2-472 

rutaceum  2-88 

scabriusculum  2-147 

sea/are  2-486 

skinneri  2-505 

sprengelii  2-477 

strigilosum  2-159 

subindsum  2-160 

tonduzii  2-162 

trifoliatum  ssp.  heradeifolium  2-468 

truncatulum  2-182 

tuberosum  2-311 

uliginosum  2-507 
Asplenioideae,  subfamily  2-51 
Asplenium  2-50,  96,  184 

abscissum  2-56 

achilleifolium  2-57,  65,  82,  91,  94 
var.  pinnatifido-serratum  2-57 

aethiopicum  2-80 

alatum  2-59 

alloeopteron  2-85 

amabile  2-86 

anisophyllum  2-72 

arboreum  2-185 

arcuatum  2-77 

aspidiiforme  2-190 

auriculatum  2-59 

auritum  2-60,  62,  67 
var.  auriculatum  2-61 
var.  auritum  2-62 
var.  bipinnatifidum  2-62 
var.  bipinnatisectum  2-62 
var.  monodon  2-61 

bertohnii  2-77 

bissectum  2-69 

blechnoides  2-111 

blepharophorum  2-93 

breedlovei  2-62 

bulbiferum  2-64 

castaneum  2-63 

cicutarium  2-65 

cirrhatum  2-85 

commutatum  2-58,  64,  SI,  94 

conquisitum  2-88 

cristatum  2-65,  79,  81 

cultrifolium  2-94 

cuneatum  2-66,  81 

cuspidatum  2-61,  66 
var.  cuspidatum  2-67 
var.  foeniculaceum  2-67 
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Asplenium  cuspidatum 

var.  tenerrimum  2-67,  81 
var.  tripinnatum  2-68 

cyrtopteron  2-85 

delitescens  2-68,  75 

dentatum  2-79,  91,  92 

denticulosum  2-185 

dissectum  2-65,  69 

divaricatum  2-79 

dombeyi  2-96 

donnell-smithii  2-73 

dubium  2-188 

erectum  2-73,  77,  82,  94 

erosum  2-62 

exiguum  2-69 

expansum  2-188 

falcinellum  2-70,  72,  92 

feei  2-70,  72 

firmum  2-56 

flabellulatum  2-86 
var.  partitum  2-85 

foeniculaceum  2-67 

fontanum  2-70 

formosum  2-72 

fournieri  2-67 

fragrans  var.  foeniculaceum  2-67 

furcatum  2-80 

glennei  2-69 

graa'/e  2-69 

grande  2-57 

grandifolium  2-190 

guatemalense  2-90 

harpeodes  2-73,  94,  95 

hastatum  2-60 

heterochroum  2-73,  88 

hoffmannii  2-74 

inaequilaterale  2-192 

inaequilaterum  2-192 

induratum  2-190 

integerrimum  2-70 

isomerum  2-79 

juglandifolium  2-70 

kellermanii  2-75,  95 

klotzschii  2-186 

laetum  2-71,  75 

/flefam  2-75 

limbatum  2-271 

lindbergii  2-190 

lonchophyllum  2-192 

lunulatum  2-95 
var.  pteropus  2-80 

marginatum  2-271 

marinum  var.  auriculatum  2-61 

membranifolium  2-74 

minimum  2-83 

miradorense  2-76,  93,  94 

monanthemum  2-77 

monanthes  2-63,  77 

monodon  2-61 

muticum  2-73 


myriophyllum  2-65,  78 
neglectum  2-193 
nidus  2-89 
m'dws  2-89 
nigripes  2-461 
obesum  2-75,  95 
obtusifolium  2-87 

var.  riparium  2-87 
olivaceum  2-79 
odtes  2-95 
palmeri  2-73 
partitum  2-85 
parvulum  2-87 
pinnatum  2-75 
plantagineum  2-194 
plantiginifolium  2-194 
polymeris  2-77 
polymorphum  2-56,  57 
polyphyllum  2-77 
praemorsum  2-80,  87 
progrediens  2-89 
pseuderectum  2-80 
pteropus  2-72,  80,  93,  94,  95 
pulchellum  2-95 
pumilum  2-51,  72,  83 
purdieanum  2-271 
rachirhizon  2-86 
radicans  2-84,  188 
radicans  2-84 

var.  cirrhatum  2-72,  84 

var.  partitum  2-85 

var.  radicans  2-85 

var.  uniseriale  2-86 
repandulum  2-72,  87,  94 
resiliens  2-74,  87 
rhizophorum  2-85 
rhizophyllum  2-85 
rigidum  2-62 
riparium  2-87 
rubidum  2-63 
rutaceum  2-82,  88 
salicifolium  2-60 
sanguinolentum  2-70 
serra  2-89 
serratum  2-62,  89 
serrulatum  2-264 
sessilifolium  2-90 

var.  guatemalense  2-90 
shepherdii  2-185 

var.  bipinnatum  2-188 
skinneri  2-99 
solmsii  2-58,  59,  90,  94 
sphaerosphorum  2-67 
standleyi  2-77 
striatum  2-195 
subvestitum  2-64 
sulcatum  2-62 
ternatum  2-196 
trichomanes  2-50,  92 

var.  repels  2-73 
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Asplenium  trichomanes- 
dentatum  2-51,  91,  92 

trichomanes  dentatum  2-91 

trichomanoides  2-87 

tuerckheimii  2-70,  92 

uniseriale  2-86 

uerapax  2-83,  197 

williamsii  2-72,  77,  93,  94 
Asthma  remedy  2-362,  413 
Athyrium  2-51,  52,  95,  184,  271 

achilleifolium  2-57 

asplenioides  2-98 

bourgaei  2-98 

dombei  2-96,  97,  98,  99 

expansum  2-188 

filix-femina  2-95,  98,  99 
var.  asplenioides  2-99 
var.  dombeyi  2-96 

fragile  2-170 

gracile  2-69 

grande  2-57 

leucothrix  2-83 

martensii  2-98 

michauxii  2-98 

skinneri  2-97,  99 

skinneri  2-99 

verapax  2-83 
Azolla  3-7,  8 

caroliniana  3-8,  10 

filiculoides  3-8,  9,  10,  11 

mexicana  3-8,  10,  11 

microphylla  3-8,  9,  10,  11 


Balantium  coniifolium  1-99 

martianum  1-99 
Barba  viejo  3-19 
Bathmium  heracleifolium  2-468 
Bejuca  de  la  mar  3-27 
Bejuco  de  alambre  1-38 
Be/Hco  de  pino  3-27 
Blechnum  2-100 

angustifolium  2-113 

angustifrons  2-112 

antillanum  2-108,  109 

asplenioides  2-112,  113 

binervatum  2-108 

blechnoides  2-112 

brasiliense  2-102 

caudatum  2-111 

confluens  2-111 

corcavadense  2-102 

cordatum  2-103 

costaricense  2-102,  113 

delicatum  2-112 

divergens  2-103,  110 

ensiforme  2-104,  108 

falciculatum  2-111 

falciforme  2-105 

fragile  2-105,  106,  207,  112 


fraxineum  2-207,  108,  110 

fraxinifolium  2-108 

ghiesbreghtii  2-114 

gracile  2-108 

indicum  2-113 

indicum  2-113 

intermedium  2-108 

kunthianum  2-108 

lehmannii  2-104,  109 

I'herminieri  2-110 

longifolium  2-108,  109 

maxonii  2-109 

mexiae  2-110 

occidentale  2-109,  110 
var.  occidentale  2-111 
var.  pubirhachis  2-111 

onocleoides  2-106 

orientate  2-110 

ornifolium  2-103 

polypodioides  2-207,  111 

polypodioides  2-106,  112 

raddianum  2-103 

scabrum  2-111 

schiedeanum  2-103,  113 

serrulatum  2-113 

stoloniferum  2-114 

unilateral  2-111 

volubile  2-100 
Blotiella  2-300 
Bolbitis  2-115,  353 

aliena  2-120 

bernoullii  2-116,  227 

cladorrhizans  2-119 

donnell-smithii  2-116 

nicotianaefolia  2-116,  227 

pergamantacea  2-118 

portoricensis  2-227,  119 
Bommeria  2-120,  273 

hispida  2-120 

pedata  2-120,  222 
Botrychium  1-5 

brachystachys  1-8 

cicutarium  1-8 

decompositum  1-5 

dissectum  ssp.  decompositum  1-5, 

7,  8 
f.  obliquum  1-6 

lunaria  1-4 

schaffneri  1-5,  6 

underwoodianum  1-6,  7,  8 

virginianum  1-5 
var.  mexicanum  1-7,  8 

virginicum  beta  mexicanum  1-8 
Byrsopteris  2-48 

denticulata  2-50 


Caenopteris  achilleifolia  2-57 

myriophylla  2-78 
Calaguala  2-362,  375,  379,  400,  413 
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Campyloneuron  amphostemon  2-361 

amphostenon  2-361 

angustifolium  2-362 

caudatum  2-368 

Campykmeurum  angustifolium  var. 
amphostenon  2-361 

caudatum  2-367 

costatum  2-362 

laetum  2-363 

occultum  2-364 

phyllitidis  2-364 
var.  costatum  2-362 

repens  2-366 

serpentinum  2-366 

tenuipes  2-367 

xalapense  2-367 

Campyloneurum,  subgenus  2-359,  365 
Cancer  treatment  2-413 
Cosco  de  burro  1-20 
Ceratopteridaceae  2-123 
Ceratopteris  2-3,  122 

deltoidea  2-124 

lockhartii  2-124 

parkeri  2-124 

pteridoides  2-124,  225 

richardii  2-123,  124 

thalictroides  2-124,  225,  126 
Cemuistachys,  subgenus  3-21,  22,  23 
Cernuostachys  3-21 
Ceropteris  schaffneri  2-346 
Cheilanthes  2-126,  230,  199,  307,  318, 
325,  334,  339,  340 

affinis  2-319 

alabamensis  2-137 

angustifolia  2-129,  230 
beta  cuneata  2-129 
var.  cuneata  2-129 

aurea  2-131 

brachypus  2-320,  324 

Candida  2-320 

chaerophylla  2-230,  131, 135 

chlorophylla  2-132 

cucuUans  2-132,  136 

cuneata  2-129,  135 

farinosa  2-230,  133 

hirsuta  2-135,  140 

intramarginalis  2-308 

kaulfussii  2-230,  134 

lendigera  2-230,  134 

margjnata  2-135,  139,  140 

microphylla  2-133,  136,  138 
var.  fimbriata  2-137 

moritziana  2-137 

myriophylla  2-137 

notholaenoides  2-133,  136,  138 

pyramidalis  2-135,  138 
ssp.  arizonica  2-139 
var.  arizonica  2-135,  139 
var.  pyramidalis  2-139 

radiata  2-132,  140 


repens  2-280 

rigida  2-338 

rufopunctata  2-135,  139 

sinuata  2-323 

skinneri  2-339 

spedosissima  2-349 

temifolia  2-340 

viscosa  2-134 
Cheiloplecton  2-126 

rigidum  2-338 
Cheiroglossa  palmata  1-12 
Chispa  1-48 
Chispon  1-105 
Christella  2-487,  491 

hispidula  2-491 
Cibotium  1-94 

guatemalense  1-% 

horridum  1-120 

regale  1-95,  % 
Cnemidaria  1-103,  105,  112,  118,  130 

decurrens  1-106,  207 
Cochlidium  2-140,  264 

linearifolium  2-141,  242,  143 

rostratum  2-242,  143 
var.  areolatum  2-143 

serrulatum  2-264 
Cola  1-28 

Cola  de  caballo  3-18,  19 
Cola  de  chumpipe  2-176 
Cola  de  quetzal  2-312 
Colysis  2-382 

Common  cold  remedy  2-73 
Coniogramme  americana  2-266,  268 

subcordata  2-268 
Conquilla  3-49 

Coptophyllum,  subgenus  1-27 
Cordelino  3—41 
Cough  remedy  2-377 
Craspedaria  ciliata  2-369 

piloselloides  2-372 
Crespillo  1-38 
Ctenitis  2-143,  202,  283 

ampla  2-146,  149 

effusa  var.  divergetjs  2-284 

equestris  2-146,  148,  150 
var.  equestris  2-147 
var.  erosa  2-148 

excelsa  2-147,  149,  150,  252,  158 

grisebachii  2-150,  252 

hemsleyana  2-152,  160 

interjecta  2-252,  153 

karsteniana  2-158 

lanceolata  2-252,  154 

lindenii  2-158,  159 

melanosticta  2-252,  155 

molinae  2-150,  152 

nigrovenia  2-155,  162 

pansamalensis  2-157 

pulverulenta  2-157,  160 
var.  heydei  2-158, 161 
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Ctenitis  pulverulenta 

var.  pulverulenta  2-158,  161 

salvinii  2-158 

sloanei  2-146,  148,  149 

strigilosa  2-151,  153,  159 

subincisa  2-151,  157,  160 

submarginalis  2-161 
f.  caripensis  2-161 

thelypteroides  2-155,  156 

tonduzii  2-156 

villosa  2-160 
Ctenopteris  2-242,  243 

anfractuosa  2-246 

aromatica  2-254 

asplenifolia  2-247 

calva  2-261 

delicatula  2-252 

dissimulans  2-253 

firma  2-254 

heteromorpha  2-255 

lehmanniana  2-258 

megaloura  2-262 

mollissima  2-260 

moniliformis  2-261 

pilosissima  2-262 

plumula  2-415 

semihirsuta  2-263 

senz'/z's  2-251 

SMbtffts  2-265 

trichomanoides  2-266 
Culandrillo  2-64 
Culantrillo  2-16 
Culcita  1-97 

coniifolia  1-98,  99 

macrocarpa  1-97 

schlimensis  1-99 
Cyathea  1-100,  102,  108,  HO,  113,  123 

bicrenata  1-124 

bourgaei  1-120 

conspersa  1-109 

costa/z's  1-118 

costaricensis  1-126 

delicatula  1-109 

divergens  1-113 

fulva  1-109,  HO,  111 

/Hfoa  1-109 

furfuracea  1-109 

gemmifera  1-118 

g/fl«az  1-120 

guatemalensis  1-106 

Corrida  1-120 

/ua'dfl  1-106 

mexicana  1-118,  126 

microdonta  1-127 

mollis  1-109 

mulHflora  1-110,  111 

munchii  1-120 

onwsffl  1-109 

patdlaris  1-118 

princeps  1-120 


schiedeana  1-129 

tenerifrons  1-118 

tuerckheimii  1 -HO,  111,  112 

underwoodii  1-109 
Cyatheaceae  1-94,  100,  102,  106,  108, 

118 
Cyclopeltis  2-162 

semicordata  2-162,  263 
Cydosorus  2-487 

dentatus  2-490 

gongylodes  2-492 

tofta  2-492 

Cyclosorus,  subgenus  2-487 
Cyrtomium  2-164 

guatemalense  2-167 

juglandifolium  2-165,  166 

macrosorum  2-166,  167 

pumilum  2-166,  168 

remotisporum  2-165,  166,  169 
Cyrtophlebium  angustifolium  2-362 
var.  ensifolium  2-362 

costatum  2-362 

ensifolium  2-362 

phyllitidis  2-364 

repens  2-366 
Cystodium  1-94 
Cystopteris  2-169 

diaphana  2-170 
x  /ragz'/is  2-170 

fragilis  2-169,  170,  171 
var.  mackayii  2-170 

membranifolia  2-171,  172 


Danaea  1-14 

cuspidata  1-14,  15,  16 

elliptica  1-15,  16 

media  1-16 

nodosa  1-15,  16 
Darea  myriophylla  2-78 
Davallia  arborescens  2-174 

condnna  2-174 

divaricata  2-326 

inaequalis  2-459 

mulHflora  2-313 

saccoloma  2-459 

schlechtendalii  2-326 
Dennstaedtia  1-102;  2-172,  278 

adiantoides  2-174 

arborescens  2-174,  178 

bipinnata  2-174,  175,  179 

cicutaria  2-175,  176,  177,  178 

dcutarioides  2-177 

condnna  2-174 

consanguinea  2-174 

cornuta  2-177 

decomposita  2-176 

dissecta  2-174,  175,  177 

distenta  2-175,  177,  178 

exaltata  2-179 
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Dennstaedtia  globulifera  2-175,  176, 
179 

globulifera  2-179 

grossa  2-174 

mexicana  2-178 

obtusifolia  2-177,  178 

ordinata  2-177 

rubicaulis  2-278 

rubiginosa  2-176 
Dennstaedtiae  2-3 
Diacalpe  guatemalensis  2-518 
Diarrhea  remedy  3-19 
Dicksonia  1-97,  99,  100 

adiantoides  2-174 

arborescens  1-100 

bipinnata  2-174 

dcutaria  2-176,  177 

cicutarioides  2-177 

concinna  2-174 

coniifolia  1-99 

consanguinea  2-174 

cornuta  2-177 

decomposita  2-176 

distenta  2-178 

exaltata  2-179 

ghiesbreghtii  1-100 

gigantea  1-100,  201 

globulifera  2-179 

guatemalense  1-96 

karsteniana  1-102 

martiana  1-99 

obtusifolia  2-177 

ordinata  2-177 

regfl//s  1-% 

rubiginosa  2-176 

wendlandii  1-96 
Dicksoniaceae  1-93,  94,  102 
Dicranopteris  1-42 

bancroftii  1-46 

W/Mto  1-48 

flexuosa  1-43,  44 

/M/ya  1-48 

palmata  1-49 

pectinata  1-43,  44 

underwoodiana  1-50 
Dictyoxiphium  2-180,  351 

michlerianum  2-351 

panamense  2-180,  751,  351 
Didymochlaena  2-180 

sinuosa  2-182 

truncatula  2-182,  183 
Didymoglossum  curtii  1-78 

hymenoides  1-81 

JcrausH  1-83 

lineare  1-65 

oya/e  1-84 

petersii  1-85 

reptans  1-88 

sphenoides  1-86 
Didymoglossum,  secrion  1-71 


Diphasiastrum  3-20,  25 

Myowtes  3-28 
Diphasium  3-25 
Diplazium  2-51,  52,  94,  96,  182,  271 

ambiguum  2-188 

amplum  2-188 

arboreum  2-185,  186 

crenulatum  2-195,  196 

cristatum  2-185,  189,  193,  195,  199 

delitescens  2-51,  52,  68,  182 

denticulosum  2-185 

diplazioides  2-186,  188 

dissimile  2-198 

donnell-smithii  2-187 

expansum  2-187,  188 

flavescens  2-194 
var.  proliferum  2-193 

franconis  2-186,  188 

grande  2-192 

grandifolium  2-190,  191 

inaequilaterum  2-192 

induratum  2-190 

klotzschii  2-186 

lindbergii  2-190 

lonchophyllum  2-186,  189,  192 

marginatum  2-271 

neglectum  2-193 

obscurum  2-191,  193 

plantagineum  2-194 

plantaginifolium  2-194 

prominulum  2-195 

riedelianum  2-198 

shepherdii  2-185 

striatastrum  2-195,  196 

striatum  2-191,  195 

ternatum  2-194,  196 

urticifolium  2-197 

verapax  2-197 

werckleanum  2-186,  191,  198 
Diplostachyum  apodum  3-47 
Disdplina  3-27,  28,  32,  41 
Doradilla  3-49,  61 
Doryopteris  2-126,  199 

concolor  2-199 
var.  concolor  2-199,  200,  201 
var.  kirkii  2-201 

palmata  2-201 

pedata  ssp.  palmata  2-201 
var.  palmata  2-200,  201 
var.  pedata  2-202 

rigida  2-338 

skinneri  2-340 
Drynaria  crassinervata  2-383 

percussa  2-386 

vestita  2-386 
Dryopteris  2-48,  143,  202,  283,  473 

ampla  2-146,  147,  148,  149,  150 
var.  subdryopteris  2-148 

angustifolia  2-509 

aristata  2-48 
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Dryopteris  asterothrix  2-497 
atrauirens  2-476 
augescens  2-489,  494 
balbisii  2-477 
blanda  2-498 
brachyodus  2-513 
caespitosa  2-498 
caucaensis  2-477 
chaerophylloides  2-209 
cheilanthoides  2-478 
columbiana  2-482 
concinna  2-479 
contigua  2-491 
davenportii  2-147 
decussata  2-513 
dentata  2-490 
denticulata  2-50 
diplazioides  2-480 
e/fwsa  var.  divergens  2-284 
equestris  2-146,  147 

var.  heterolepis  2-147,  149,  150 

var.  mentiens  2-147 
excefefl  2-146,  149 
exculta  var.  guatemalensis  2-286 
/fl/cflta  2-509 
/eei  2-494 

filix-mas  2-203,  204 
formosa  2-50 
futura  2-205 
ghiesbreghtii  2-499 
gongylodes  2-492 
grisebachii  2-150 
guatemalensis  2-286 
hemsleyana  2-152 
Wrta  2-150 
interjecta  2-153 
jurgensenii  2-509 
karsteniana  2-158 

var.  freydez  2-158 
karwinskyana  2-206 
lanceolata  2-154 

var.  deltoideo-lanceolata  2-154 

var.  tricholepis  2-154 
/am'pes  2-478 

f.  mmor  2-478 
liebmannii  2-500 
lindenii  2-158 
/im%n  2-479 
linkiana  2-480 
longicaudata  2-463 
malacothrix  2-497 
melanochlaena  2-480 
melanosticta  2-155 

var.  b«//ata  2-155 
meniscioides  2-500 
mo///s  2-490,  499 
nemophila  2-146 
nephrodioides  var.  biolleyi  2-498 
nicaraguensis  2-501 
nigrovenia  2-155 


normalis  2-492 

var.  lindheimeri  2-493 
nubigena  2-204,  207 
obliterata  2-501 
oligocarpa  2-482 
opposite  2-473 
palaeacea  2-207 
panamensis  2-484 
pansamalensis  2-157 
parallelogramma  2-204,  205,  207 
patens  2-493 
patula  2-206,  208 

var.  chaerophylloides  2-208,  209 

var.  patula  2-209 

var.  rossii  2-208 

var.  serrata  2-206,  208,  209 
paucipinnata  2-502 
pedata  ssp.  palmata  2-201 
pz/osfl  2-511 
piloso-hispida  2-483 
pilosula  2-483 
poiteana  2-502 
praetermissa  2-502 
puberula  2-494 
pulverulenta  2-158 
quadrangularis  2-491 
reptans  2-504 
resiliens  2-504 
resinifera  2-484 
rwd/s  2-485 
wH  2-158 
2-485 
sanctiformis  2-479 
scalaris  2-486 
schippii  2-504 
serrata  2-209,  509 
skinneri  2-505 
sordida  2-463 
sprengelii  2-477 
standleyi  2-511 
strigilosa  2-159 

var.  COO/CH  2-159 
struthiopteroides  2-486 
stuebelii  2-487 
subtetragona  2-506 
tetragona  2-506 
thomsonii  2-487 
tonduzii  2-156,  162 
tricholepis  2-154 
tuerckheimii  2-495 
uliginosa  2-507 


Egenolfia  2-353 
Elaphoglossum  2-210,  341 

acutissimum  2-214 

affine  2-215,  233,  238 

albomarginatum  2-211,  215,  237 

alpestre  2-218 

amygdalifolium  2-216 
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Elaphoglossum  apodum  2-211,  235 

var.  latum  2-216 

var.  majus  2-217 
araneosum  2-231 
aubertii  2-221 
auricomum  2-217,  228,  234 
blepharodes  2-220 
buchii  2-225 
cardenasii  2-221 
catharinae  2-235 
chiapense  2-217 
cordigerum  2-221 
crinipes  2-218,  227,  232,  235 
crinitum  2-218 
decoratum  2-219 
dombeyanum  2-219 
engelii  2-220,  229 
erinaceum  2-211,  219,  220,  232 
eucraspedum  2-221 
eximium  2-221 
fimbriatum  2-220 
flaccidum  2-234 
glaucum  2-221,  223 
gratum  2-222,  233 
guatemalense  2-215,  222,  233 
hartwegii  2-227 
herminieri  2-224 
hirtum  2-229 
hookerianum  2-229 
huacsaro  2-225,  231 
lanceum  2-225 
latifolium  2-222,  226 
leptophyllum  2-215 
liebmannii  2-226 
lindenii  2-211,  218,  226,  235 
lineare  var.  klotzschii  2-221 
longifolium  2-226 
mathewsii  2-227,  228 
mulleri  2-231 

muscosum  2-220,  228,  229 
nitidum  2-220 
paleaceum  2-217,  220,  222,  228,  229, 

234 

pallidum  2-237 
peltatum  2-343 

petiolatum  2-222,  223,  230,  233,  236 
piloselloides  2-231,  232 
pilosum  2-222,  223,  231,  237 
pringlei  2-227 
pumilum  2-226 
rampans  2-233 
revolutum  2-215,  233 
rigidum  2-233 
rubescens  2-223,  234 
salvinii  2-224 
setosum  2-234 
siliquoides  2-211,  235 
smithii  2-225 
spatulatum  2-231 
squamipes  2-232,  233,  236 


stellatum  2-233,  236 
subaequale  2-236 
tambillense  2-211,  216,  237 
tectum  2-223,  237 
tenuifolium  2-215,  238 
tovarense  2-226 
venustum  2-233 
venustum  2-231 
vestitum  2-217 
villosum  2-218 
viscosum  2-230 
Equisetaceae  3-16 
Equisetum  3-16 
giganteum  3-16,  17,  18,  19,  20 
hiemale  3-18 
hyemale  3-16,  19 

var.  affine  3-27,  18 

var.  affine   x    myriochaetum  3-19 
mexicanum  3-19 
myriochaetum  3-17,  18,  19,  20 
praealtum  3-18 
prealtum  3-18 

var.  affine  3-18 
ramosissimum  3-18 
x  schaffneri  3-18,  20 
xylochaetum  3-18 
Eriosorus  2-238,  326 
flexuosus  2-239 

var.  flexuosus  2-241 

var.  galeanus  2-240 
hirtus  2-240 

var.  glandulosus  2-240 

var.  hirtus  2-241 
hispidulus  2-240 

var.  hispidulus  2-242 
villosulus  2-239 
Eudryopteris,  Dryopteris  subgenus 

2-202 
Eupolypodium,  Polypodium  subgenus 

2-388,  414 


Feea  diversifrons  1-79 
Filmy  ferns  1-52 
Frog's  throat  3-19 


Glaphyropteris  2-512,  513 
Gleichenella  pectinata  1-44 
Gleichenia  1-42,  45 

bancrofrii  1-46,  47 

bifida  1-46,  47,  48,  49 

brevipubis  1-48,  49,  51 

compacta  1-51 

flexuosa  1-44 

palmata  1-47,  49,  50 

pectinata  1-44,  49 

underwoodiana  1-47,  48,  49,  50,  51 
Gleicheniaceae  1-41,  42 
Gleicheniales  1-42 
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Glyphotaenium  2-243,  255 

harrisii  2-254 
Goniophlebium  2-388 

acuminatum  2-396 

angustifolium  2-362 

chnoodes  2-400 

dliatum  2-369 

fraxinifolium  2-403 

inaequale  2-410 

loriceutn  2-409 

piloselloides  2-372 

plectolepis  2-413 

plesiosorum  2-414 

rhachypterygium  2-418 

rhodopleuron  2-419 

rosez  2-420 

sanctae-rosae  2-420 

thyssanolepis  2-423 

triseriale  2-423 
Goniopteris  2-495 

asterothrix  2-497 

mo/fts  2-499 

poiteana  2-502 

Goniopteris,  Dryopteris  subgenus  2-495 
Goniopteris,  subgenus  2-473,  495 
Grammitidaceae  2-3,  243 
Grammitis  2-141,  242 

anfractuosa  2-243,  246 

asplenifolia  2-247,  258 

basiattenuata  2-248,  250 

blepharodes  2-248,  249 

cookii  2-250,  266 

cultrata  2-251,  261 

delicatula  2-252 

delitescens  2-252,  259 

dissimulans  2-253 

elastica  2-252 

elongata  2-381 

firma  2-254,  263 

flabelliformis  2-263 

flexuosa  2-239 

harrisii  2-254 

heteromorpha  2-255 

hirta  2-240 

jamesonioides  2-252 

jungermannioides  2-249,  256 

kalbreyeri  2-257 

lanceolata  2-381,  383 

lehmanniana  2-248,  258 

leptostoma  2-258,  263 

limula  2-253,  259 

linearifolia  2-141 

linkiana  2-480 

melanosticta  2-261 

minuscula  2-259 

mitchellae  2-260 

mollissima  2-249,  252,  260 

moniliformis  2-261,  263 

myosuroides  2-253 

percrassa  2-255 


pilosissima  2-249,  254,  262 

revoluta  2-381 

rigens  2-263 

salvinii  2-303 

semihirsuta  2-243,  263 
var.  fuscosetosa  2-264 

senilis  2-251 

serrulata  2-264,  265 

skutchii  2-264,  265 

subtilis  2-243,  265 

suspensa  2-247 

taxifolia  2-243 

trichomanoides  2-250,  266 

trifurcata  2-255 

variabilis  2-256 
Gymnogramma  bommeri  2-347 

Candida  2-323 

chiapensis  2-240 

dealbata  2-346,  347 

diplazioides  2-480 

elongata  2-381 

ferruginea  2-347 

flexuosa  2-239 

hirta  2-240 

hispidula  2-240 

pedata  2-120 

peruviana  2-347 

pilosa  2-511 

pumila  2-270 

refracta  2-239 

rufd  2-267 

villosula  2-239 
Gymnogramme  2-266 

grandis  2-192 

mexicana  2-304 

palmata  2-273 

pinnatifida  2-274 

s«/i7i«»  2-303 

subcordata  2-268 
Gymnopteris  2-120,  266,  273 

acuminata  2-116 

bernoullii  2-116 

donnell-smithii  2-116 

pafota  2-120 

portoricensis  2-119 

rufa  2-267,  269 

subcordata  2-268,  269 

tuerckheimii  2-116 


Headache  remedy  2-400 
Hecistopteris  2-42,  270 

pumila  2-270,  270 
Hemianemia  guatemalensis  1-31 
Hemidictyum  2-271 

marginatum  2-271,  272 
Hemionitis  2-120,  267,  271 

arifolia  2-273 

cajenense  2-439 

citrifolia  2-42 
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Hemionitis  dealbata  2-347 

lanceolata  2-440 

lineata  2-440 

palmata  2-273,  275 

pedata  2-120 

pinnatifida  2-274,  275 
Hetniphlebium  krausii  1-83 

membranaceum  1-84 

petersii  1-85 

reptans  1-88 

sphenoides  1-86 
Hentitelia  costaricensis  1-126 

decurrens  1-106 

guatemalensis  1-106 

/wdda  1-106 

mexicana  1-106 

multiflora  1-111 

nigricans  1-111 

Hemitdia,  subgenus  Cnemidaria  1-105 
Heteropteris  lanceolata  2-334 
Hickey,  R.  James  3-3,  62 
Hicriopteris  bancroftii  1-46 
Hippochaete,  subgenus  3-16,  19 
Histiopteris  2-276 

incisa2-276,  277 
Holly  ferns  2-164 
Horsetail  3-16 
Huperzia  crassa  3-34 

dichotoma  3-36 

hartivegiana  3-36 

lini/olia  3-37 

myrsinites  3-39 

passerinoides  3-42 

reflexa  3-41 

taxifolia  3-42 
Hymenasplenium,  Asplenium  section 

2-51,  182 
Hymenodium  2-219 

crinitum  2-218 
Hymenophyllaceae  1-51 
Hymenophyllum  1-52,  53 

abruprum  1-55,  58 

asplenioides  1-56 

brevifrons  1-55,  56,  58 

brevisripes  1-58 

caudatellum  1-61 

ciliatum  1-64 

contortum  1-58,  59,  71 

crassipetiolarum  1-59,  60,  70 

crispum  1-60 

ectocarpon  1-60,  61,  63 

elegans  1-61,  65 

elegantissimum  1-65 

elegantulum  1-62,  69 

fragile  1-62 

fucoides  1-57,  61,  63 

hirsurum  1-64 

intercalatum  1-62 

interruprum  1-70 

lanatum  1-57,  64 


lindenii  1-70 

lineare  1-62,  65 

maxonii  1-64,  65 
var.  angustius  1-66 

microcarpum  1-64 

microcarpum  1-64 

myriocarpum  1-58,  67 

pannosum  1-68 

plumieri  1-70 

polyanthos  1-57,  58,  67,  68 

pulchellum  1-62,  68 

schiedeanum  1-60 

sieberi  1-60,  69 

spinulosum  1-63 

tablaziense  1-56 

trapezoidale  1-60 

tricophyllum  1-70 

undulatum  1-59 

ivercklei  1-69 

Hymenophyllum,  subgenus  1-53 
Hymenostachys  diversifrons  1-79 
Hypoderris  adnata  2-351 

heteroneuroides  2-351 

marginalis  2-351 

seemannii  2-351 
Hypolepis  1-102;  2-173,  276,  278,  340 

hostilis  2-280 

mexicana  2-280 

nigrescens  2-278,  279 

radiata  2-140 

repens  2-279,  280 


Isoetaceae  3-62 
Isoetes  3-63 

andina  3-63 

cubana  3-64,  65 

montezumae  3-65,  66 

pacifica  3-66,  67 

panamensis  3-65,  66,  67 

savannarum  3-67 
Ithycaulon  2-458 

inaequale  2-459 


Jamesonia  2-238,  280,  313 
alstonii  2-281,282 
goudotii  2-283 
hispidula  2-240 

Juniperus  standleyi  2-203 


Kamcha  3-27 

Kam  chax  3-27 

Kidney  medicine  2-377;  3-19 

Kolo  macho  ujekiej  3-18 


Lady  fern  2-98,  99 
Lagarta  2-482 


80 


FIELDIANA:  BOTANY 


Lanilla  1-97 
Lastrea  ciliata  2-147 

patula  2-209 

poiteana  2-502 
Lastreopsis  2-144,  202,  283 

chontalensis  2-286 

effusa  ssp.  confinis  2-286 
ssp.  dilatata  2-284 
ssp.  divergens  2-284,  285 
ssp.  effusa  2-286 

exculta  ssp.  exculta  2-287 
ssp.  guatemalensis  2-285,  286 
ssp.  guatemalensis  2-286 
Lecanium  membranaceum  1-84 
Lecanolepis  membranacea  1-84 
Lemna  3-8 

Lepicystis  piloselloides  2-372 
Lepidotis  3-22 

alopecuroides  3-22 

cernua  3-24 

datrata  3-27 

Lepidotis,  subgenus  3-22 
Leptochilus  bernoullii  2-116 

cladorrhizans  2-119 

donnell-smithii  2-116 

nicotianaefolius  2-116 

tuerckheimii  2-116 
Leptocionium  abruptum  1-55 

fucoides  1-63 
Leptogramma  2-511 

Leptogramma,  Dryopteris  subgenus  2-511 
Lindsaea  2-182,  287 
Lindsaea  arcuata  2-288,  289 

divaricata  2-289,  290 

galeottii  2-288 

horizontalis  2-288 

klotzschiana  2-289,  290 

klotzschiana  2-290 

lancea  2-291 
var.  arcuata  2-288 
var.  lancea  2-288,  289 

michleriana  2-351 

moritziana  2-293 

panamensis  2-180 

portoricensis  2-289,  291 

quadrangularis  2-290 

quadrangularis  ssp.  subalata  2-292 

stricta  2-292 
f.  moritziana  2-293 
f.  stricta  2-293 

trapeziformis  2-291 

var.  arcuata  2-288 
Litobrochia  altissima  2-448 

grandifolia  2-451 

mexicana  2-452 

palmata  2-201 
Llavea  2-293 

cordifolia  2-294,  295 
Lomaria  2-100 

argwta  1-91 


costaricensis  2-102 

divergens  2-103 

ensiformis  2-104 

exaltata  2-103 
falciformis  2-105 

/ragi'/i's  2-106 

ghiesbreghtii  2-114 

longifolia  2-113 

onocleoides  2-106 

pectinata  1-91 

polypodioides  2-106 

schiedeana  2-113 

spectabilis  2-113 

stolonifera  2-114 
Lomaridium  semicordatum  1-93 
Lomariopsis  2-295 

erythrodes  2-298 

fendleri  2-300 

guatemalensis  2-299 

japurensis  2-296,297 

latiuscula  2-298 

marginata  2-298 

maxonii  2-299 

recurvata  2-297,  299 

sorbifolia  2-299 

vestita  2-297,  299 
Lonchitis  2-276,  300,  446 

hirsuta  2-302,  302 

occidentalis  2-302 

repens  2-280 
Lophidium  1-25 

elegans  1-41 
Lophosoria  1-102,  113 

pruinata  1-113 

quadripinnata  1-113,  114 
Lorinseria  areolata  2-520 
Lotzea  diplazioides  2-186 
Loxogramme  2-302 

mexicana  2-303,  303 

salvinii  2-304 
Lycopodiaceae  3-20 
Lycopodiella  3-21,  22 

alopecuroides  3-22 

cernua  3-24 

Lycopodiella,  subgenus  3-21 
Lycopodium  3-20,  21 

acerosum  3-32,  41 

affine  3-24 

albidulum  3-47 

alopecuroides  3-22,  24 

amentaceum  3-32 

apodum  3-47 

aqualupianum  3-35 

arcanum  3-43 

aristatum  3-27 

var.  desvauxianum  3-27 
var.  incurvum  3-27 
var.  robustius  3-27 

bradeorum  3-33,  40 

callitrichifolium  3-33,  35,  36 
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Lycopodium  capillaceum  3-24 
capillare  3-33 
caracasicum  3-36 
carolinianum  3-24 

var.  meridionale  3-23,  24 
cernuum  3-23,  24,  25 
chamaepeuce  3-36 
clavatum  3-22,  26,  27 

var.  aristatum  3-27 

var.  desvauxianum  3-27 

var.  equisetoides  3-27 

var.  eriostachys  3-27 

var.  jamaicense  3-27 

var.  minarum  3-27 

var.  piliferum  3-27 

var.  raddianum  3-27 

var.  trichophyllum  3-27 
complanatum  var.  adpressifolium  3-28 

var.  thujoides  3-28 

var.  thyoides  3-28 

var.  tropicum  3-28 

var.  validum  3-28 
contiguum  3-27,  28 
convolutum  3-49 
crassum  3-34 

cuernavacense  3-34,  37,  43 
cuneifolium  3-33 
cuspidatum  3-57 
dichaeoides  3-35 
dichotomum  3-36,  40,  44 
eriostachys  3-27 

fontinaloides  var.  mexicanum  3-40 
funckii  3-36 
gigas  3-40 
guatemaletjse  3-33 
hartwegianum  3-35,  36 
hemtinieri  3-42 
hippurideum  3-38 
linifolium  3-34,  37,  40 
mandiocanum  3-40 
mandiocanum  var.  mexicanum  3-40 
meridionale  3-24 
mexicanum  3-31,  38,  40,  42,  44 
myrsinites  3-32,  33,  38 
m'/ens  3-42 
nudum  3-14 
orizabae  3-33,  39 
pallescetis  3-57 
passerinoides  3-42 
patens  3-39 
phylicifolium  3-39 
piliferum  3-27 
pithyoides  3-38,  40,  44 
portoricense  3-32 
pringlei  3-32,  40,  43 
quadrifariatum  3-39 
reflexum  3-41 

var.  rigidum  3-42 
wraimense  3-39 
sarmentosum  var.  capillare  3-33 


var.  rwtesmis  3-33 

schwendeneri  3-42 

setaceum  3-32 

sArufdn/  3-39 

stamineum  3-43 

subularum  3-39 

taxifolium  3-32,  35,  38,  42 

thyoides  3-26,  28 

tortile  3-41,  43 

trichiatum  var.  desvauxianum  3-27 

trichodendron  3-43 

trichophyllum  3-27 

trychophyllum  3-27 

tuerckheimii  3-32,  41,  43 

underwoodianum  3-34 

vertitillatum  3-32,  41 

wilsonii  3-43 
Lycopodium  SUBGENUS 

CERNUISTACHYS  3-21,  22,  23 

SUBGENUS  LYCOPODIUM  3-25,  26 

SUBGENUS  SELAGO  3-28,  29,  32 
Lygodium  1-25,  36 

commutatum  1-38 

digitatum  1-39 

flexuosum  1-38 

heterodoxum  1-36,  37 

mexicanum  1-38,  39 

polymorphum  1-38 

radiatum  1-39 

venustum  1-37,  38 

volubile  1-37,  39 


Macrothelypteris  2-507 

torresiana  2-507 

Macrothelypteris,  subgenus  2-507 
Maidenhair  fern  2-16 
Maigre  maiz  1-20 
Marattia  1-16 

alata  1-17,  19 

chiricana  1-20 

excavata  1-28,  19,  20 

interposita  1-28,  19,  20 

laevis  1-17 

weinmannifolia  1-19,  20 
Marattiaceae  1-13 
Marginaria  2-388 

chnoodes  2-400 

lanceolata  2-384 

piloselloides  2-372 

polypodioides  2-417 
Marsilea  3-4 

berteroi  3-4,  5,  7 

brasiliensis  3-6 

mexicana  3-5,  6,  7 

polycarpa  3-4,  6,  7 
Marsileaceae  3-4 
Matteucia  2-331 
Maxonia  2-304,  356 

apiifolia  var.  dualis  2-305,  306 
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Mecodium  abruptum  1-55 

asplenioides  1-56 

contortum  1-58 

myriocarpum  1-67 

polyanthus  1-67 

tablaziense  1-56 

utidulatum  1-71 
Mecodium,  Hymenophyllum  subgenus 

1-53,  59,  68 
Meniscium  2-508 

angustifolium  2-509 

cristatum  2-185 

falcatum  2-509 

jurgensenii  2-509 

serration  2-509 

Meniscium,  Dryopteris  subgenus  2-473 
Meniscium,  subgenus  2-508,  520 
Mertensia  bancroftii  1-46 

W/Kto  1-46 

flexuosa  1-44 

/M/IW  1-48 

palmata  1-49 

pectinata  1-44 
Metaxya  1-102,  115 

rostrata  1-225,  116 
Mickel,  John  T.  2-1,  210 
Microgonium  petersii  1-85 
Microgonium,  section  1-71 
Microgramma  ciliata  2-369 

lycopodioides  2-371 

nzridfl  2-371 

piloselloides  2-372 

reptans  2-369 

Microgramma,  subgenus  2-368,  370,  382 
Micropteris  fallax  2—401 
Mildella  2-126,  307 

intramarginalis  2-307 
var.  intramarginalis  2-308,  309 
var.  serratifolia  2-308,  309 
Mimbre  1-38 
Monogramma  linearifolia  2-141 

rostrata  2-143 
Monstera  1-38 
Morton,  Conrad  V.  1-1 
Much-coc  3-49 
Much-cok  2-72 
Muts-coc  3-49 


Nephelea  1-100,  105,  116,  118 

mexicana  1-227,  118,  120 

patellaris  1-118 

tenerifrons  1-118 

tryoniana  1-227,  119 
Nephrodium  amplum  2-158 

caripense  2-161 

caucaense  2-477 

cicutarium  2-471 

dnereum  2-479 


crenatutn  2-316 

deflexum  2-479 

dwfl/e  2-305 

fendleri  var.  paucipinnatum  2-502 

filix-mas  2-203 

var.  parallelogramma  2-207 

grisebachii  2-150 

guatemalense  2-286 

hilsenbergii  2-491 

karwinskyanum  2-206 

fcwnf/in  2-492 

lanceolatum  2-154 

/mdem'z  2-158 

macrophyllum  var.  viviparum  2-469 

mexicanum  ft  chaerophylloides  2-209 

nigravenium  2-155 

panamense  2-484 

patulum  2-209 

piloso-hispidum  2-483 

polyphyllum  2-436 

puberulum  2-494 

quadrangulare  2-491 

salvinii  2-158 

tricholepis  2-154 

tuerckheimii  2-495 

villosum  var.  karstenianum  2-158 
Nephrolepis  2-310 

biserrata  2-311,  313,  315,  317 

cordifolia  2-311,  324,  315 
cv.  duffii  2-313 

exaltata  2-313,  315,  316 
cv.  bostoniensis  2-310,  317 

hirsutula  2-315 

multiflora  2-313,  324,  315,  317 

occidentalis  2-312,  324,  315 

pectinata  2-324,  315 

pendula  2-312 

rivularis  2-324,  316 
Neurodium  lanceolatum  2-334 
Neurogramma  pedata  2-120 
Neuromanes  pinnatum  1-85 
Niphidium  2-358,  374 

crassifolium  2-374 
Niphidium,  subgenus  2-372,  373 
Noeggerathiaceae  3-13 
Nothochlaena  ternifolia  2-340 
Notholaena  2-126,  140,  317,  334,  337 

affinis  2-319 

arsenii  2-322 

atropurpurea  2-335 

aurea  2-319 

bonariensis  2-319 

brachypus  2-320 

Candida  2-320,  322,  323,  325 
var.  copelandii  2-322 
var.  lutea  2-324 

cinnamomea  2-322,  322 

cretacea  2-324 

formosa  2-337 

galeottii  2-322 
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Notholaena  hyalina  2-322 
incana  2-323 
sinuata  2-320,  327,  323 
sulphurea  2-127,  317,  327,  322,  324 
var.  alba  2-320 


Odontosoria  2-325 

guatemalensis  2-326,  327 

schlechtendalii  2-326,  327 
Oleandra  2-328 

articulata  2-328,  329,  330 

guatemalensis  2-329,  330 

nodosa  2-330 
Oleandreae  2-3 
Olfersia  2-353 

caudata  2-356 

ccrvina  2-356 

011gaard,  Benjamin  3-3,  20 
Onoclea  2-331 

polypodioides  2-106 
Onocleopsis  2-331 

hintonii  2-331,  332 
Ophioderma  palmata  1-12 
Ophioglossaceae  1-4 
Ophioglossum  1-9 

crotalophoroides  1-10,  77,  13 

ellipticum  1-10,  77,  12 

nudicaule  1-13 
var.  tenerum  1-77,  12 
var.  vulcanicum  1-77,  12 

palmatum  1-77,  12 

reticulatum  1-77,  13 

tenerum  1-12 
Omithopteris  adiantifolia  1-28 

cicutaria  1-30 

speciosa  1-35 
Orthiopteris  2-458 

inacqualis  2-459 
Osmunda  1-21 

adiantifolia  1-28 

asplcnifolia  1-28 

bipinnata  1-22 

cervina  2-356 

cinnamomea  1-22,  23,  91 

hirsuta  1-31 

hirta  1-32 

humilis  1-33 

mexicana  1-22 

oblongifolia  1-33 

peltata  2-341 

phyllitidis  1-34 

polypodioides  2-106 

regalis  2-295 
var.  palustris  1-24 
var.  spectabilis  1-22,  23,  24 

spectabilis  1-22 
Osmundaceae  1-21 
Oxikak  3-51 


Palhinhaea  3-22 

cernua  3-24 
Palma  cateje  1-48 
Paltna  de  man  tana  1-118,  122,  129 
Palma  dc  tierra  2-57 
Palma  negra  2-469 
Palmillo  1-38 
Pahnita  1-122 
Paltonium  2-331 

lanceolatum  2-333,  334 
Parapolystichum,  Dryopteris  subgenus 

2-283 
Parapolystichum  effusum  var.  divergens 

2-284 

Parkeriaceae  2-122,  123 
Parkeria  lockhartii  2-124 

pteridoides  2-124 
Pellaea  2-126,  140,  318,  325,  334,  336 

angustifolia  2-129 
/3  cuneata  2-129 
var.  elongata  2-129 

atropurpurea  2-335,  336 

Candida  2-323 

concolor  2-199 

flexuosa  2-338 

formosa  2-127,  335,  337 

intramarginalis  2-308 

ovata  2-336,  338 

pulchella  2-337 

rigida  2-127,  334,  338 

sagittata  2-339 
var.  cordata  2-339 

skinneri  2-127,  334,  339 

ternifolia  2-336,  340 

var.  wrightiana  2-341 
Peltapteris  2-233,  236,  341 

flabellata  2-343 

peltata  2-341,  342 
f.  foeniculacea  2-343 

peruviana  2-341 
Pessopteris  crassifolia  2-374 
Phanerophlebia  2-164 

guatemalensis  2-167 

juglandifolia  2-165 

macrosora  2-167 

pumila  2-168 

remotispora  2-169 
Phegopteris  blanda  2-498 

caespitosa  2-498 

divergens  2-284 

subincisa  2-160 
Philodendron  1-38 
Phlebodium  angustum  2-379 

astrolepis  2-381 

aureum  2-375 

decumanum  2-377 

inaequale  2-410 

lanceolatum  2-384 

var.  trichophorum  2-384 

lycopodioides  2-371 
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Phlebodium  multiseriale  2-377 

nitidum  2-371 

percussum  2-386 

Phlebodium,  subgenus  2-374,  376 
Phlegmariurus  3-29 

taxifolius  3-42 
Phyllitis  nigripes  2-461 
Phylloglossum  3-21 
Phymatodes  crassifolia  2-374 

prominula  2-371 
Physematium  molle  2-518 
Pilularia  3-4 
Pityrogramma  2-42,  238,  343 

calomelanos  2-344,  345,  346 

calomelanos  var.  peruviana  2-347 

dealbata  2-345,  346 

ferruginea  2-345,  347 

guatemalensis  2-44 

peruviana  2-347 

schaffneri  2-346 

tartarea  2-345,  347 

trifoliata  2-344,  345,  348 
Plagiogyria  1-91 

aequidentata  1-91 

arguta  1-91 

biserrata  1-93 

obtusa  1-93 

pectinata  1-91,  92 

semicordata  1-92,  93 
Plagiogyriaceae  1-90 
Plananthus  3-28 

alopecuroides  3-22 

myrsinites  3-38 

reflexus  3-41 
Plecosorus  2-348 

mexicanus  2-349 

speciosissimus  2-349,  350 
Pleopeltis  angusta  2-379 

astrolepis  2-381 

crassi/olia  2-374 

crassinervata  2-383 

lanceolata  2-384 

lycopodioides  2-371 

macrocarpa  2-384 
var.  inter jecta  2-386 
var.  trichophora  2-384 

munchii  2-384 

percussa  2-386 

polylepis  2-386 

rero/wta  2-381 

Pleopeltis,  subgenus  2-377,  380,  382 
Pleuroderris  2-180,  349 

michleriana  2-351,  352 
Poecilopteris  lobulosa  2-119 
Poikilopteris  donnell-smithii  2-116 
Polybotrya  2-305,  353 

aucuparia  2-353,  354,  355 

caudata  2-356,  358 

cervina  2-354,  355,  356 

cylindrica  2-357 


osmundacea  2-357 

polybotryoides  2-354 

serratifolia  2-354 

villosula  2-353,  355,  356,  357 
Polypodiaceae  2-2,  15,  123,  358 
Polypodium  2-243,  358,  382 

acuminatum  2-396 

adelphum  2-393,  394 

adiantoides  2-356 

adnatum  2-404 

aequale  2-393 

alfredii  2-393 

amphostenon  2-361 

an/ractuosum  2-246 

angustifolium  2-361 
var.  amphostenon  2-361 
var.  angustifolium  2-362 
var.  ensifolium  2-361,  362 
var.  gramineum  2-362 

angustum  2-379,  380 

antillense  2-396 

areolatum  2-375 

aromaticum  2-254 

articulatum  2-330 

asplenifolium  2-247 

astrolepis  2-380,  381 

atrum  2-396 

aureum  2-375,  376 
var.  araneosum  2-377 
var.  areolatum  2-377 

balbisii  2-477 

basiattenuatum  2-248 

biauritum  2-409 

biserratum  2-422 

blepharodes  2-248 

bolivianum  2-397 

brachyodus  2-513 

bradeorum  2-378,  381 

brasiliense  2-423 

caceresii  2-404 

calvum  2-261 

caripense  2-161 

carpinterae  2-397 

caudatum  2-367,  368 

chnoodes  2-400 

christensenii  2-397 

cicutarium  2-470 

ciliatum  2-369,  370,  372 

colysoides  2-381 

continuum  2-479 

consimile  2-398 
var.  pastazense  2-398 

coofcri  2-250 

cordifolium  2-311 

costarum  2-362,  368 

crassifolium  2-373,  374 

crassinervatum  2-383 

crenatum  2-502 
var.  ghiesbreghtii  2-499 

cretatum  2-243,  266 
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Polypodium  cryptocarpon  2-398,  405 
cuttratum  2-251 
cupreolepis  2-395 
cyathicola  2-393 
decumanum  2-376,  377 
decussatum  2-513 
delicatulum  2-252 
delitescens  2-252 
dentatum  2-490 
denticulatum  2-48 
diaphanum  2-170 
dilatatum  2-284 
dispersum  2-399 
dissectum  2-177 
dissimile  2-400,  422 
dissimile  2-400,  401 
dissimulans  2-253 
diverges  2-284 
donnell-smithii  2-418 
dwa/e  2-242,  264 
elasticum  2-252,  261 
elongatum  2-381 
ensifolium  2-362 
exaltatum  2-316 
excelsum  2-149 
fallax  2-401,  402 
ferrugineum  2-395,  402 
filix  fragile  2-170,  172 
filix-mas  2-203 
firmum  2-254 
fissidens  2-402 
flabelliforme  2-248 
/ragifc  2-170 
fraternum  2-403 
fraxinifolium  2-403,  410,  424 
friedrichstahalianum  2-402,  404,  409 
fructuosum  2-424 
furfuraceum  2-358,  399,  404 
fuscopetiolatum  2-405,  407 
giganteum  2-404 
globuliferum  2-179 
guatemalense  2-410 
/jam's//  2-254 
hartwegianum  2-406 
hemsleyanum  2-152 
heteromorphum  2-255 
heterotrichum  2-252 
hispidulum  2-406 
hygrometricum  2-407 
imbricatum  2-500 
inaequale  2-410 
incanum  2-416 
induens  2-243,  246 
insigne  2—413 
juglandifolium  2-165 
jungermannioides  2-256 
kalbreyeri  2-257 
karstenianum  2-158 
lanceolatum  2-379,  381,  382,  385, 
424 


var.  crassinervatum  2-380,  383 

var.  lanceolatum  2-383 

var.  trichophorum  2-383,  384 
lasiopus  2-406 
latum  2-363,  366 
legionarium  2-413 
lehmannianum  2-258 
lehmannii  2-258 
lepidotrichum  2-408 
leptostomum  2-258 
leucatomos  2-375 
leucosticton  2-417 
limulum  2-259 

lindenianum  2-402,  404,  408 
longepinnulatum  2-409 
longicaudatum  2-463 
loriceum  2-394,  409,  420 
lowei  2-410 
lycopodioides  2-371 
macrocarpum  2-383 
macrodon  2-413 
melanostictum  2-261 
meniscioides  2-500 
mexicanum  2-304 
microdontum  1-127 
minusculum  2-259 
mitchellae  2-260 
mollissimum  2-260 
moniliforme  2-261 
montigenum  2-411,  413 
munchii  2-3SO,  384 
muricatum  2-433 
nicotianifolium  2-471 
nitidum  2-371 
obliteratum  2-501 
occultum  2-364 
oligocarpum  2-482 
palmeri  2-370,  371 
patens  2-493 
pectinatum  2-358,  395 
pectinatum  2-417 

var.  caespitosum  2—417 
peltatum  2-383,  385 

var.  interjectum  2-383,  385,  386 

var.  peltatum  2-386 
percussum  2-380,  386 
phyllitidis  2-364,  365 

f.  latum  2-363 

var.  /3  latum  2-363 
piloselloides  2-370,  371,  372 
pilosissimum  2-262 
pityrolepis  2-398 
plantagineum  2-471 
platylepis  2-411 
plebeium  2-411,  412 
plectolepis  2-413 
pleolepis  2-387 
plesiosorum  2-414,  419 
plumula  2-358,  395,  415 
polylepis  2-383,  386 
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Polypodium  polypodioides  2-358,  415 
var.  aciculare  2-416 
var.  michauxianum  2-416 
var.  polypodioides  2-416 

productum  2-258 

prominulum  2-371 

pruinatum  2-113 

ptilodon  var.  caespitosum  2-417 

puberulum  2-398 

pulchrum  2-395,  415 

pulverulentum  2-158 

purpusii  2-423 

pyrrholepis  2-420 

quadripinnatum  1-113 

remotum  2-417 

repens  2-366 

reptans  2-369,  504 

resiniferum  2-484 

revolutum  2-381 

rhachipterygium  2-418,  422 

rheosorum  2-472 

rhodopleuron  2-415,  419 

rigescens  2-263 

rigidum  2-233,  436,  437 

rivulare  2-316 

rosei  2-420 

rude  2-485 

salicifolium  2-371 

sanctae-rosae  2-420 

semicordatum  2-162 

semihirsutum  2-263 

senile  2-251 

serpentinum  2-365,  366 

serratum  2-62 

serrulatum  2-264 

sessilifolium  2-396,  414 

setulosum  2-250 

sfa'nweri  2-398 

skutchii  2-265 

s/oflnri  2-160 

sororium  2-419,  421 

squamatum  2-358 

stenoloma  2-418 

subincisum  2-160 

submarginale  2-161 

subpetiolarum  2-422 

subtetragonum  2-507 

subtile  2-265 

suruchuchense  2-396 

suspensum  2-247 

var.  asplenifolium  2-247 
var.  mollissimum  2-260 

tablazianum  2-393 

tata'  2-351 

tenuipes  2-365,  367 

tetragonum  2-506 

thomsonii  2-487 

thyssanolepis  2-423 

tottwm  2-492 

trichomanoides  2-242,  266 


triseriale  2-394,  403,  410,  423 

truncatulum  2-407 

tuerckheimii  2-401 

verapax  2-408 

weatherbyanum  2-367,  368 

xalapense  2-363,  367 
Polypodium  SUBGENUS 

CAMPYLONEURUM  2-359,  365 

SUBGENUS  MICROGRAMMA  2-368, 
370,  382 

SUBGENUS  NIPHIDIUM  2-372,  373 

SUBGENUS  PHLEBODIUM  2-374, 
376 

SUBGENUS  PLEOPELTIS  2-377,  380, 
382 

SUBGENUS  POLYPODIUM  2-387 
Polystichopsis,  Dryopteris  subgenus  2-48 
Polystichum  2-48,  349,  424 

confluens  2-437,  438 

distans  2-427,  429,  432,  435 
var.  p  2-428 

echinatum  2-433 

erythrosorum  2-428 

fournieri  2-429,  430,  432,  438 

furfuraceum  2^29,  431 

grande  2-431 

hartwegii  2-430,  431 

harhuigii  2-431 

melanostictum  2-155 

mickelii  2-429,  430,  432 

muelleri  2-430 

munchii  2-433 

muricatum  2-433 

ordinatum  2^29,  434 

pallidum  2-427 

platyphyllum  2^29,  435 

polyphyllum  2-436 

polystichiforme  2-435 

pycnolepis  2-437 

rachichlaena  2-429,  437 

semicordatum  2-162 

torresianum  2-507 

triangulum  2-433 
Polytaenium  2-42,  46,  48,  438 

brasilianum  2-440 

cajanense  2-439,  441 

discoideum  2-439,  440 

feei  2-440,  442 

guayanense  2-440 

lanceolatum  2-440,  442 

lineatum  2-440,  442 
Protocyatheaceae  1-102 
Pseudocolysis  2-382 
Psilogmmma  chiapensis  2-240 

hirta  2-240 

hispidula  2-240 
Psilogramme  flexuosa  2-239 

refracta  2-239 

villosula  2-239 
Psilotaceae  3-13 
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Psilotum  3-14 
complanatum  3-14,  15 
flaccidum  3-14 
floridanum  3-14 
nudum  3-14,  15 
triquetrum  3-14 
Pteridaceae  1-94;  2-3 
Pteridanctium  citrifolium  2-42 
Pteridium  2-442 
aquilinum  2-98,  443 

var.  arachnoideum  2-443,  445,  446 

var.  caudatum  2-443,  444,  445,  446 

var.  feei  2-444,  445 
arachnoideum  2-443 
caudatum  2-444 
feei  2-444 

Pteris  2-276,  300,  446 
altissima  2-448,  449 
angustifolia  2-40 
apicalis  2-456 
aijuilhw  2-443 

var.  pubescens  2-444 
arachnoidea  2-443 
atropurpurea  2-335 
aurea  2-319 
biaurita  2-448,449 
caudata  2—444 
concolor  2-199 
coriacea  2-454 
cretica  2-450 
deflexa  2-454 
farinosa  2-133 
/eei  2-444 
flexuosa  2-338 
grandifolia  2-449,  451,  453 
haenkeana  2-453 
mrisfl  2-276 
inermis  2-454 
inframarginalis  2-308 
interrupta  2-492 
intramarginalis  2-308 
kunzeana  2—448 
laciniata  2-302 
lanceolata  2-334 
lendigera  2-134 
lineata  2-515 
longifolia  2-451 

var.  angusta  2-451 

var.  bahamensis  2-452 
lunulata  2-24 
lutea  2-324 
mexicana  2-451,  452 
muricata  2-453,  454 
muricella  2-454 
notholaenoides  2-138 
orizabae  2-457 
avata  2-338 
palmata  2-201 
paucinervata  2-455 
pedata  var.  palmata  2-201 


podophylla  2^49,  455,  457 

polita  2-449,  456 

propinqua  2-456,  457 

pulchra  2-452 

pungens  2-457 

quadriaurita  2-457 

rigida  2-338 

ruffa  2-267 

sagittata  2-339 

sulphurea  2-324 

ternifolia  2-340 

vittata  2-452 
Pteropsis  lanceolata  2-334 
Ptychophyllum,  Hymenophyllum 
section  1-63 


Quillwort  3-63 


Rabo  de  mico  1-122 

Regnellidium  3-4 

Respiratory  ailment,  remedy  for  3-49 

Resurrection  fern  3-45 

Rhipidopteris  2-341 

peltata  2-341 
Rismachq'ij  3-18 
Rumohra  denticulata  2-50 


Saccoloma  2-458 

elegans  2-459,  460 

inaequale  2-459,  460 
Sagenia  mexicana  2-470 
Salpichlaena  2-100 
Salvinia  3-7,  11 

auriculata  3-11,  12,  13 

minima  3-22,  13 

radula  3-13 

rotundifolia  3-11,  13 
Salviniaceae  3-7 
Schaffneria  2-461 

nigripes  2-461,  462 
Schizaea  1-25,  41 

elegans  1-40,  41 

germanii  1-26 
Schizaeaceae  1-24 
Scoliosorus  2-46 

ensiformis  2-46 
Scolopeiidrium  nigripes  2-461 
SedaHve  3-49 
Selaginella  3-44 

albidula  3-47 

apoda  3-47 

apus  3-47 

bemoullii  3-58 

binervis  3-58 

carioi  3-59 

chiapensis  3-53,  54 

cladorrhizans  3-47,  51,  58 
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Selaginella  convoluta  3-45,  49,  57 

costaricensis  3-56 

cuspidata  3-57 
var.  elongata  3-57 

delicatissima  3-50 

erythropus  var.  major  3-62 

estrellensis  3-54,  55 

eurynota  3-50 

faucium  3-61,  62 

flagellata  3-47,  50 

galeottii  3^8,  51 

guatemalensis  3-51,  53 

haematodes  3-62 

harrisii  3-57 

hoffmannii  3-52 

horizontalis  3-50 

huehuetenangensis  3-53,  54 

idiospora  3-53,  54 

illecebrosa  3-54,  56 

incurvata  3-60 

kunzeana  3-60 

lehmannii  3-51 

lemairei  3-62 

lepidophylla  3-49 

longispicata  3-49 

martensii  3-54 

microdendron  3-57,  58 

millspaughii  3-57 

miradorensis  3-60 

mollis  3-55 

moritziana  3-58 

nicaraguensis  3-60 

oaxacana  3-54,  56 

ovifolia  3-56 

pallescens  3-45,  49,  56 
var.  acutifolia  3-57 
var.  pallescens  3-48,  57 

pansamalensis  3-52 

porphyrospora  3-47,  49,  58 

pulcherrima  3-58 

reflexa  3-59 

rupestris  3-44 

saccharata  3-50 

sanguinolenta  3-50 

schizobasis  3-59,  60 

sertata  3-59,  60 

silvestris  3-60 

solmsii  3-54 

stellata  3-51 

stenophylla  3-60 

steyermarkii  3-48,  61 

tarapotensis  3-61,  62 

tuerckheimii  3-59 

umbrosa  3-48,  52,  62 

wendlandii  3-56 
Selaginellaceae  3-44 
Selago,  subgenus  3-28,  29,  31 
Selenodesmium  rigidum  1-89 
Selliguea  mexicana  2-303 
Shoestring  ferns  2-514 


Smith,  Alan  R.  2-1,  473 
Soromanes  2-353 
Sphaerocionium  ciliatum  1-64 

crispum  1-60 

elegans  1-61 

elegantulum  1-62 

hirsutum  1-64 

lanatum  1-64 

lineare  1-65 

maxonii  1-65 

myriocarpum  1-67 

pulchellum  1-69 

s/eben  1-69 

undulatum  1-71 

wercklei  1-69 
Sphaerocionium,  Hymenophyllum 

section  1-52,  53 
Sphaerocionium,  Hymenophyllum 

subgenus  1-54 
Sphaeropteris  1-100,  118,  120 

horrida  1-120,  222,  123 

myosuroides  1-121,  122 
Spicanta  onocleoides  2-106 
S-solol-amoc  3-19 
Stegnogramma  2-511 
Stegnogratnma  pilosa  2-511 
Stegnogramma,  subgenus  2-511 
Steiropteris,  Dryopteris  subgenus  2-512 
Steiropteris,  subgenus  2-512 
Stenochlaena  2-295 

latiuscula  2-298 

recurvata  2-299 

resrite  2-299 

Stenoloma  schlechtendalii  2-326 
Sticherus  bifidus  1-48 

palmata  1-50 

undenvoodianus  1-51 
Stigmatopteris  2-202,  462 

longicaudata  2-463,  464 

pellucidopunctata  2-465 

rotundata  2-463 

sordida  2-463,  464 
Stolze,  Robert  G.  3-62 
Stomachache  remedy  2-409 
Struthiopteris  2-100 

costaricensis  2-103 

ensiformis  2-104 

exfl/tata  2-103 

falciformis  2-105 

maxonii  2-109 

polypodioides  2-106 

schiedeana  2-113 

stolonifera  2-114 
Stylites  3-63 


Taenitis  lanceolata  2-334 
Tectaria  2-180,  351,  465 
cicutaria  2-470 
dilacerata  2-470,  471 
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Tectaria  euryloba  2-471 
heracleifolia  2-466,  468,  469 

var.  heracleifolia  2-467,  468 

var.  trichodes  2-468 
incisa  2-468 

f.  vivipara  2-469 

ssp.  transiens  2-470 

var.  incisa  2-469,  470 
martinicensis  var.  vivipara  2-470 
mexicana  2-467,  470 

var.  pilosula  2-471 
myriosora  2-471 
nicaraguensis  2-472 
nicotianifolia  2^67,  471 
plantaginea  2-467,  471 
rheosora  2^67,  472 
subincisa  2-469 
trifoliata  2-468 

var.  heracleifolia  2-468 
Teratophyllum  2-295,  353 
Thelypteridaceae  2-487 
Thelypteris  2-202,  473 
angustifolia  2-509 
asterothrix  2-497 
atrovirens  2-476 
augescens  2-489 
balbisii  2-477,  486 
biolleyi  2-498 
blanda  2-498 
blepharis  2-489 
brachi/odus  2-513 
caucaensis  2-477 
cheilanthoides  2-478 
cinerea  2-479 
concinna  2-479 
cretacea  2-490 
decussata  2-513 
deflexa  2-479 
dentata  2-487,  490,  491 
diplazioides  2-480 
falcata  2-509,  570 
ghiesbreghtii  2-499 
glandulosa  var.  brachyodus  2-513 
gongylodes  2-492 
hatchii  2-499 
hispidula  2-487,  491 
imbricata  2-500,  506 
interrupta  2-487,  492 
kunthii  2-492 
lindigii  2-479 
linkiana  2-474,  480 
melanochlaena  2-480,  487 
meniscioides  2-500 

var.  ternata  2-500 
minor  2-500,  501 
normalis  2-492 
nubigena  2-482 
oaxacana  2-482 
obliterata  2-501 
oligocarpa  2-482 


opposita  2-484 

ovata  var.  lindheimeri  2-493 

panamensis  2-484 

patens  2-490,  493 
var.  patens  2-494 

paucipinnata  2-502,  503 

pilosa  2-511 
var.  major  2-512 
var.  pilosa  2-512 

piloso-hispida  2-483 

pilosula  2-483,  485 

poiteana  2-499,  502 

praetermissa  2-501,  502 

puberula  2-494 
var.  puberula  2-494 
var.  sonorensis  2-494 

quadrangularis  2-491 

var.  quadrangularis  2-491 

reptans  2-498,  504 

resiliens  2-504 

resinifera  2-484,  486 

rudis  2-478,  483,  485 

sancta  2-485 

sanctiformis  2-479 

scalaris  2-486 

schippii  2-497,  505 

serrata  2-509 

skinneri  2-505 

sprengelii  2-477 

standleyi  2-511 

stolzeana  2-506 

struthiopteroides  2-485,  486 

subtetragona  2-506 

tetragona  2-500,  506 

thomsonii  2-487 

toganetra  2-500,  507 

torresiana  2-507 

totta  2-492 

tuerckheimii  2-495 

uliginosa  2-507 
Thelypteris  SUBGENUS 

AMAUROPELTA  2-473,  474 

SUBGENUS  CYCLOSORUS  2-487 

SUBGENUS  GONIOPTERIS  2-473, 
495 

SUBGENUS  MACROTHELYPTERIS 
2-507 

SUBGENUS  MENISCIUM  2-508,  570 

SUBGENUS  STEGNOGRAMMA 
2-511 

SUBGENUS  STEIROPTERIS  2-512 
Throat  infection  2-362,  413 
Thyrsopteris  1-94 
Tis-ce  2-408 
Tmesipteris  3-14 
Tree  fern(s)  1-99,  100,  112,  114 
Trichipteris  1-100,  108,  123 

bicrenata  1-124 

costaricensis  1-126 
mexicana  1-126 
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Trichipteris  microdonta  1-127 

pansamalana  1-125,  128 

scabriuscula  1-725,  128 

schiedeana  1-225,  129 

ursina  1-129 
Trichomanes  1-52,  71 

angustatum  1-65,  74,  76 

asplenioides  1-56 

capillaceum  1-65,  74,  76 

ciliatum  1-64 

collariatum  1-75,  76 

crispum  1-77,  78,  81 

cristatum  1-77,  78 

curtii  1-78 

diaphanum  1-79,  83 

diversifrons  1-79 

ekmanii  1-72,  80 

elegans  1-79 

fragile  1-62 

fucoides  1-63 

galeottii  1-80 

godmanii  1-75,  81 

hirsutum  1-64 

hymenoides  1-81,  89 

hymenophylloides  1-79,  82 

krausii  1-83 

kunzeanum  1-87 

lineare  1-65 

mandiocanum  1-89 

martinezii  1-76 

membranaceum  1-52,  84 

mexicanum  1-87 

montanum  1-88 

ovale  1-84 

pennatum  1-85 

petersii  1-85 

pinnatum  1-85 

polyanthos  1-67 

polypodioides  1-86 

punctatum  ssp.  sphenoides  1-78,  86 

pyxidiferum  1-87 

quercifolium  1-88 

radicans  1-75,  77,  87 

reptans  1-75,  82,  88 

rigidum  1-89 

rigidum  1-89 

scandens  1-87,  88 

schiedeanum  1-74,  76 

sinuosum  1-86 

sphenoides  1-86 

tenellum  1-76 

tenerum  1-74 

trichoideum  1-76 

tuerckheimii  1-89 

undulatum  1-70,  71 
Trismeria  trifoliata  2-348 


Urostachya,  subgenus  3-29 


Urostachys  acerosus  3-32 
bradeorum  3-33 
bradeorus  3-33 
bntelkei  3-42 
capillaris  3-33 
caracasicus  3-36 
chamaepeuce  3-36 
crassus  3-34 
cuernavacense  3-34 
cuernavensis  3-34 
dichaeoides  3-35 
dichotomus  3-36 
funckii  3-36 
gzgfls  3-40 
guatemalensis  3-33 
hartwegianus  3-36 
herminieri  3-42 
lindeneri  3-36 
linifolius  3-37 
maxonii  3-36 
mexicanus  3-38 
mortonii  3-36 
myrsinites  3-39 
m'tens  3-42 
orizabae  3-39 
passerinoides  3-42 
patens  3-39 
pithyoides  3-40 
pringlei  3-40 
reflexus  3-41 
roraimensis  3-39 
rubescens  3-33 
schlechtendalii  3-36 
schwendeneri  3-42 
taxifolius  3-42 
trichodendron  3-43 
tuerckheimii  3-43 
wilsonii  3-43 


Vandenboschia  angustata  1-74 

capillacea  1-76 

diaphana  1-79 

hymenophylloides  1-82 

martinezii  1-76 

pyxidifera  1-87 

radicans  1-87 

tenera  1-74 
Venado  del  rio  1-48 
Vine  pine  3-27 
Vittaria  2-40,  514 

angustifolia  2-40 

dimorpha  2-517 

/i/iyb/w  2-515 

graminifolia  2-514,  536,  517 

lanceolata  2-440 

lineata  2-515,  516,  517 

stipitata  2-526,  517 
Vittarieae,  tribe  2-46 
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Williams,  Louis  O.  1-1,  2;  2-1;  3-3 
Woodsia  2-518 

guatemalensis  2-518 

mexicatm  2-518 

mollis  2-518,  529 
Woodwardia  2-520 

areolata  2-520 

spinulosa  2-520,521 


Xiphopteris  2-242,  243 
basiattenuata  2-248 


blepharodes  2-248 
cookii  2-250 
delitescens  2-252 
mitchellae  2-260 
sJtwfc/in'  2-265 
trichomanoides  2-266 


1-38 

Yerte  de  culebra  1-38 
Yerba  de  pulga  3-4 
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